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AND DEVICE EQUIPPED WrTH THE DISPLAY UNIT 

(57)Abstract: 

.PROBLEM TO BE SOLVED: To enable the distribution 

of an ink in a single line without irregularities when data 
is recorded in the single line through plural rounds of 
scan by discharging the ink through such plural rounds of 
scan in such a manner that ink dots are aligned at an 
equal interval in the single line. 

SOLUTION: In the method for coloring a color filter, the 
coloring process is performed by setting all discharged 
ink dots at an equal discharge interval while nozzles 
used for a first pass, a second pass and a third pass are 
shifted. Adjacent rows of pixels are colored differently, 
i.e., in R, G, B, from each other, and in this case, 
however each of the rows of pixels is entirely of a single 
color. Further, the ink discharge can be made different 
by changing the diameter of the nozzle. In addition, the 
ink discharge is regulated by two kinds of methods such 
as a shading correction method and a bit correction 
method and in the actual regulation, either of these 
methods is adopted. In the most cases, the shading 
correction method alone can sufficiently take care of the ink discharge regulation, while the bit 
correction method is not essential for the purpose. 
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«d5Kite>ixTV^o l 9 o 5fi*SHB«3£«l 8 12 

[0071] 1 9061^^-^y — ^» 1 8 0 7 XU 
*5V^Ttt. -Y ^ C^m > h^y y^i 9 0 7J:^!iv 

[0072] ^lE-tt^s^B^/^y-^^^^t 0 ^- 

« 1 8 1 1 *>feA*Snfc#aflM«^(iJ«l» 180111 40 

£Vffi7£<D7 , tiy7Mzi£^xmm$ft. :/yv*asi 

8 0 6\m&k bTtH^^^ 

[0073] 77^v* vmmn&mmkisxmm-rz 

»S\ ilftlHl|^^^LXFAX^§:ma5 1 8 0 8^bA 

^i/c77^'>-; yttwjwi 8 o i \z£<omfe(D 

7 P n^7^l^oT§:<l^l^tl, ^y>^S518 06 
[0 0 7 4] £fc % ffi¥3SB^ LTSffitS^ * 

-i^y-^sn 8 o i\z£^xm&t:wm*), m&bti 
tz.$m7 s ~#tmmni 8 o 1 ^tx7 p u 8 50 
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0 6\zm^m&t LxatitstiZo #*5, 77^^^ 
8 0 7 o xm&btitcmffiy*- * Mm&i 8 0 

FAX^gftSPl 8 0 8Sr^C-ca«[eHI(ca6«Stt 

So 

[0 0 7 5] "4*5, _tx£ bfc«««L3g|g«|i H 9 tC^1" 
J: 5 t->T s> hXy >^^r*:ft:|c^bfc-«s:M 

£fc*s«T«Bi:fcS. WBfcJaivr* H 8 i: 

[0076] #k: v y j'l'fn&mm&M&J*? 

[0 0 7 7] 0 1 0 2fi«»<D-f v^tttuyx 

-S) £^Lfc0Xfc£ o 

[0 0 7 8] £i\ 01 o 5 fc>r v*^s> h 

^5/ KI JH^Jx(f3o^yX^T*fo6/X^l,7 

X;KDt- *lc*P;i6 fc — h ®4#I) £:~>^ 

«fcU Kt-ift^L^cJip^^Wt-h^^ (04# 

yut- h/^B (01 1 I-AD^^fK^: LT^t) £ 

;tfc£> XyO^ibtfM- PfttifiSr^T 2 0 n ' g IdiR 

— Ufci*i:-rai:, HiC^tllSH, yXyvnc: 
^JD^l^^Ut:— h^^/^^co*Slil. 0 /i s . yXyW2~C 

7^£o Sox, #y X/w)h— cti^^^^u 
t— M^^Dt^d <hlcj: D , 01 2 (r^r-t-J; 51- 
^•yX^^OY ^PtUi^X2 0 n glCfiJxL^^ 

*S3 0%^ffijEite^^mLTV^^> 0 *fc*IE^^<*t6tt 
. 2-3%T*fcSo 

[0 0 7 9] 01 3 7^^01 Gr^O-tntM 

[0 0 8 0] ^i^lrt. 0 1 3 b >f '^3: 

/ Xyi-l (TM^Ptmfid*- l 0%, ;X;V2^ 
^^etffl*ds+ 2 0%T*Jfeofcti-So ^<Vk£. <<> 
fj=c y h^y K I J HSrjfeJES^r^jSSfc. 014 

•Tct5i-. ;x^i(Dt-*iznmm**y*<7)9mz 
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15 



X^ 3 <D t: — * UifiSig* a y ^ (0 1 0 iHlid 1 leJ-f o t: 
X'^lz&fcZit. 8l5l: 

-TZZkAt-VtZo 'coiSKLT, i&ttfato'O* 

[0 0 8 1] **m»<Bi-i3v^"C». gEidSE^fc io 
KH^y K<=*-~ y h 5 5 3fts^7^-7^yv^jR3S»«^» 
LXiifflftSffit-. ^o*5pffirtX*OIalBiftSSrWaE^ril 
MSlif £*lXV>5„ -t It, ^S/ K^-7 h 5 5P**<£> 

^*§hsssb 90^ ttsijttfcKtt btitcmmmwx'ft 

l\ C<D^S3£BXi^£;ftfc^:y K»=y h 5 5&lJ 
7-7^/v*KJg»B9 Ofc:|£»U 7MPBrt<ais«Wi- 

|- > ^5, K^--s/ h 5 5<OH«ESrB«l-R»+e>^fcBII*» 

t, r^JB^SrB&Jh-rSwfc^-e^S^^t^ #7 
— 7^ /l^KifiSH^ 0£r— KoWS^fcftjrfltjhS 
*5i$IBa3!&3lft<ft3<&"T\ gB^SHtt^&lRl-hi** 

[0 0 8 2] JgJLT. — jy K^-~;x h 5 5 SrWS-fSfcfc 

[0083] * k^-* hssit, 

•&<OJ X^^t^o^A^/ X/i^-f XcD>f y ^ s/ h 
KSra»*fflv\ K^*>- h 5 5 aX 

£#LX«J*£*iXl>* 0 
[0 0 8 4] ^ s> K"^ 9 > h 5 5 a IS, IglfcfcO^ y K 

*SE*fRllcfl:BS:aSlfi-e#6««Sr#LXV^S Q 
[0 0 8 5] y Hfe"C* 7-7 ^^©I* 

*r#fr*-3»£\ — 3£*>BBHI (tr-/^-) X 40 

[0 0 8 6] ^UlS^^co-^/v^y X/u©>f ^ 
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[0 0 8 7] Z<o^ nC/X/Ptfyftr^oilRMo 

[0 0 8 8] *fc* #WJ©>fy^yayh^yK«rl( 

[008 9] 016(1 ^ 5/ £ V h 5 5 a OftgfMS 

fc¥®SXfc6o 
[00 9 0] m 1 6 ID 1 7 |C:fcl^X. 2 0 4 a , 2 

0 4 b , 2 0 4 c n^n^ti-?/^; x?v<r>4 is? 

y Y—y KXfctK ii*ttR W) m^y K2 0 4 a. 
G (») »^.K2 0'4b, B (W) PS— y-K2 04 c 
(D3*(D^>-^^^iy s/ K*36#-C*-6J: 5(cfto 
xv>^> 0 2 0 5«yX;i/ (yX/w^y^^xyh^y 

jx s> K 2 0 4 a , 2 0 4 b , 2 0 4 c it. *:<0— 
^^/U^2 08a, 208b, 208c i-^c>!r ^^$ixX 
*5tK 5 a 

nfclelte$4 20 6 a, 206 b, 206c fr^Wd*** K 

XV>6o ^fc, -fX^^y h^SxK204 a t 204 
b,204 c(l ^^^^r^yW^ 2 1 0 a , 2 1 0 
b, 2 1 0 c.td£#£*lT*5D. me)^*/^tt^7 
KSRtt" 2 14 ld» UXleltett 212a, 212b, 21 
2 ctt*Wd*3pffirtT-im«l«rfB^3t«SixTV^S 0 ft 
4b\ [Eltett 212a, 212b, 212c H fiStt^e> 

ftox^t), *:<nm&<n-r , om'9&2 1 2 B 1, 212b 

1, 212cl (2 12clW^) £:[Blte£-£5w£ 
*^210a,2l"0b,210ct, ^7-T 
K«W2 1 4^»LX'*Hi I Jjfa\z.mh£itZ>Zb&a 

jxK204a, 204b, 204c OlelSj^S^^^ 

yK^^h55a |w^rUXX*T6l&t/Y>VrS]l^8bW 
IBfc36«rS*tT*5 0, ^2 1 6idi:!9^PnA*fplJd# 
|&$*bXl^ 0 —5/ K"^9> h 5 5 a (D/^2 16^:5 

ztm<n{<LW\az. a»*^2 1 swwt^^ c 

02 i 6^x*rS]ic:^tt$tL6o cni-^t), 3o^ 

^■^5/^S/K204 a,204b,204 c SrH 1 
#3ftS»UISix6. (1SW2 1 2 a, 2 1 2b, 2 1 
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aft-K*«SE-raci!»5lH*5 0 *^2 10 

a, 2 10 b, 2 1 0-c AlCMffiK'<*2 2 0 a, 2 2 0 

b, 2 2 0 c*SRlt&ix-C*5 9, >f^*;*y>^K 
204a, 2 0 4b, 204c SrH* ^fai-ttf? LX^ 
6„ — 3Eu 208 a, 208b, 208c Idtt. JE 

220a, 220b, 220c {C^fS] LT^Wj^ 
2 2 2 a, 2 2 2 b, 2 2 2 c *S|!Mt 9* 
»*S*&ECS^*Ci:tcJ;!K *>f >^ i^* jx h — y 

[0 0 9 1] ft**, ^S^rsix^, -/ KOEMKW 
206a, 206b, 206c &Jg^H^a 5 l^;£ft 
6 <fc y K^!?Vh 5 5 a SrW«3g«^-fes/ hi" 6 

[0 0 9 2] %ffik<n^y KWil^iCli, KEtelA 
206a, 206b, 2 0 6c ^r^'O^ t"C, 

-f *t£il&*li 212a, 212b, 212c SrteHs^iirC 
^S*T^o -<£>£^ yX^tfyffca Urn) i:U 
pU^tf >y^^rb (urn) t^T^t, b=na-cos0 

k«r«*tSo ftt-> tRWSE-*^2 22a, 222b, 22 

[0 0 9 3] Ell 8 te. K^.— y h 5 5 (Dffi 

m&ft b tc#>(Dffim%iW 3 0 0 ^«j5KSr^5pffiBI'C*) 
9. il9lt HI 8Sr**lftd>P>fi^ftiJffiia"C*)6o 

[0094] in i 8 m i 9 k&vvc, ^m^^i^ 

SiftTV**. X^7^ WK3 0 6±l^ Y^fpjU: 
JStfSY:*^-* K^f>f K3 0 8 3&*X#rtlU:*7>f KSffi 
lc3fc#3ftT*5iK Y*7>f K*>f K3 0 8«5FB»«) 
^»*Wt;:J; t) X*^ Ktf-f K3 0 6_bT*X^rS]tc^ 
7>T KSMbStLfco Y^7^K*>f K3 0 8±l:it ^ 
sy Ym&<otz.}f>\^ *8ta*ix6*9 *Sffi3 0 2 
^«IL/ct-^3 0 4^ Y^ftlC*^ KgflEK 

Icj; t) Y*7>f K;tf-f K3 0 8_tT*Y*[pHw^7>f KIE 

Sfi3 0 2^ ^i/T(DS^HM ITX Y^C 2 

[0 0 9 5] Sfc. x-^3 0 4(01*1:11 Ell 9 
td^iiHU:. 5/ h 5 5 a*. 3 0 0 <D 

^y K3fc«?3&ft3 1 2^*Sixfc«lBT*BEfiSftSo 
£fc, ^jy K^—i/ h 5 SCDMJjia^ ^7^Sfi3 0 
2tc«S®$tifc>r hS:»^»Sfc^7^vt 
7 3 1 0^I£B$ftTV^6 o 
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[0 0 9 6] fc*3. X*7-f K^f-f K3 0 6(Ogg±lw 
12. >f ^i^sty h^yK204 a,204b,204 c 

[0 0 9 7] £Jl±0*ii:«*S*t6BH«S««-*5tt6, 
[0 0 9 8] E12 Ote, K^ — y hO^S^JIl^)^ 

[0 0 9 9] ^-flD^^s ^yK*#il-C^fta 

Wxl? Y^y Y*-~y h 5 5^Igf3 0 0<D— ;y 
K3E»3£tt3 l 2tc^*i-6 (^y^Sl) „■ 
[0 10 0] RUi^y K^.— y h(w*a^^ttfc#— 5, 

Ii x H4<OVop(75«JE*^-«r^#< U fttttJ^frft*? 
20 iir, D£tiU£:P*fi#rr6* \yy^^—^Ym&(0^^(D 
K^5^K*fc5o *j«U:*5Vv-c«t, fifths 
^J2 4 V-2 6 VlC^bfd (^f^S 

2) o 

[0 10 1 ] ^<D^y F^—y M:»U #^;y 

f^4r— ««PlHff* 5 • *H«W-^9^TW:. 6X1061 

[0 10 2] Kk^ ^y V^-~y h5 5^.y K2 0 
4a, 204b, 204c (Cj: D ^7^StR3 0 2 ±\Z& 

JiSiL .(^ry/S 4) , ^co^^ — V^r7>T 
*>-7 3 10"CK**ot, BE^Biofc^^-^e># 

[0 1 0 3] #^i7 K(-J;t)^7^S«3 0 2_L 

(^^^-^^ffiiijL. ^ro^-y«:7>f>tyt*^ 
73 10"C«*»o"C, ^o/^-y^*S^&**w 
y XyVO-f^^iimS^^ffi^^ U7y^S6) Q 
40 [0104] y V>7fttm*(-^ s 

7^ — ^ > -r^^^ffl^U7tv-^-7^>r ^^ffilE&frjti 

[0105] ^(-, ^-y X/i/o.fc- ^iwjbp^L-sXut — 
50 h^/^^ft**r«^.fe»'fr (Hft^Lfcb i tffilE^^ 
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[0 10 6] ftlC, $/yS6t?**fc#yX;V©>f 
>f v±th-M;<DT-? t, ^x^S ST-^fcfcT'Vh- 
/v* ^DjLftfcfr&y XyVOQtttiS^P C left 6 V >5 
is^-T* isyffilET-? t^ffrSStifcb i tilEr . 

fi£*fcB<0>r >^nfcffif**w»jSi"S) shirrs 

(*x:/:/S 9) 0 

10 10 7] ?k\^ XTy^S 9X->=^-T-O^WlE 

I*. 1 fa] @ Ojfeff-CfliB 1 J X/K 2EIB03fe*T?»!B 20 
2/X;K 30@<D^STM:t^3y X/u£^i-6<^ 

v >xfpl# @ <d J Xyi/«rtefl! -5 a> £ v ^ 5 T— 9 Z fcfoir 

^fcfej&^frfcfroTkJ:^,, »UU is~—T-< 30 

(H2 0lu*3lt5^ry^S 8 i^fy^S. 
9) tt&3N~Cttft*\ 

[0 10 8] *«t£, ±!5co^X5/XS 7 7^*7^;/:/ 

5 1 0T?#^n/c^-^lwS^V>T, HB8Kl;&7 — 7>r 

-^fcffeiWa (^fs'/S ll)o Kt-a^/c 
<fc5tt:b i tttjE*rfTfcfr1% #y X/i^fc-*Wjp;t 

6 t - ^-Si: LTiglf-^ *Mt 6 ^ 40 

[0 10 9] ±15tf)v^ a ~>3 Vft^t/^ 

y F<ommmw<Dfflmii±. vmmw. 3 3 0 \z ± y> nt>n 

ho 

[0 110] £A_tU:<fc 19 — y V*-=-y h 5 5<7)pegIbfE 
[0111] ftK, 132 Olc^Lfc^n-^-y — h^»# 

xt y^^ hu^^m^m^^^xmmirh 0 

[0 1 1 2] 0 2 0^T5//S 4I^^T«, £i\ 

Kas^ h 5 5tf>»IM^2 1 8 £[HJte£i2:T. # 50 
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■*-*8lfc:R, G, BCr>#— 5/ K2 0 4 a, 2 0 4 b, 204 

^JM^tTs^W^ 6 4 /imt?t)5c X^7>f K# 

K3 0 e&fgft^T*^ — v>3 0 4SrX^fS]^«j 
£iir. -ss/ K^ix h 5 5^7^Sfi3 0 2(^IT 

204b,204c CD&/X^T% {RJxfcfcfe^ftl- 4 

St£3 0 2_blCjSp-r^> 0 C^ftSli^^-VSr^L^ia 
^H2l-(?fcS Q 
[0 113] Y^^-f K^-f K3 0 8 

^731 OZlf^xmmZ 0 2iC^b-CY^r6l(-ffi»W 

1— I 5i:YWi:(0^i-ft 0 1—0 54:*^ ^rtv^cD^ 
KtoX^j, K2 0 4 a, 2 04 b, 2 0-4 c t Ytt 

^co/^-r^ea, eb, ec£i-£o ^fc, x^r«ii-^# 

o«»(§«6 d b, d c^*i66o 

[0 114] m^XTy^S 5li*5V^" ±m<D*Ty 
7 P S4t*ft/c0a, 0b, 0c^^(D^jS^/^S^i-, 

K^atSBBSEffl<^iBS«l2 1 2 a, 2 1 2 b, 2 

12c Sr@teS*T»BME-r5o- KOY* 
|piw«»ffi«db t dcjftSgfffl05fEMIt*6«^ #—5/ 

K^gJ|jfe^*"rS]^»S@^ 222a, 222b, 22 2 

[0 115] 3fctC El 2 O07P-ft- 

y X/^OP±mS<o^^o#co$il^^lill (xTy^S 
6) cDpLV^^^r^Lfc^cO/i^ 2 2(D^n—^-v — 

[0 1 1.6] £1\ K«y h 5 5$r^7^Sfe3 
0 2iC»UTX*Slt-«»W^3feaE*-&*dS?>, #— y 

5 0mmgg^7>f^- >^:}ffiili^^:^o - 
<Dt%. #/X/KDfc-^l^l^"CraC^f — V^^U 
t- h/^v^i: t— h^v^^pp^DL. b i tffljEfi* 

(b i t«iE8) hirZ> (xTy^S 1 2) 0 
[0 117] 7>f^tyt*>73 10W7^ 

^r^si ox*flHiLfc#7>f >'<*->'(Dm&&m 

(^x^xXs l 3) . 
[0 118] XTyfS 1 3T*i67t^7-r>^ 

^-><o«fid^#y xyKD^v^ptms^*^^) 

75//S l 4) o «±icj:t). #/X;^y^ttffii 
^70^7-^^f^5:i^j:5, 
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[oi i9l fc*3 x ±K.<DmZ7>{^'<f—> 

■CBHtT*5<, 
[0 12 0] Si\ H.2 3©*KJtBlLfc9-f 

s:iv(fc«^6± 4 o At mss^tsffl^aiso^i^ffisraij 

[0 12 1] tfcld. -fy^ K^y Koffigoy X 10 

T-llHl^fc^O-r ^^PttBS^:«. aiWfctlifttfM' 

Stet>*>&<o-(\ iS^«^S.^T(wiip]^fci9^^^ 

[0 12 2] *i\ *»<DfN8fcLT* fttmSSrSJ^b 
<fc 5 b-f&'f isfit^ y b^y Y<nfflfc<n S Xtw? 

< 1 1 2oj£Uk£>/ X/v<7>eta**Mifcfc5iM*Rft 20 

[0123] *H*«ffiX*«. -«*#Tt?^ti:m*^ 
-5 4 ocoy X/kd 1 [elfcfc t) cODtWS^^^SSS 

[0124]fc Ctf) <fc p lw L"C 1 [slfofc. 9 ODtmfi 

^jp^bfc4o(7)y x/v-^ib, p±ftfi£##>fc£# £N 

[0 12 5] El 2 4 ft. ±|E^4oC0/XyMc:oV>T, 

400; x/M£»r ^^pttaa^>r^^ h^s 40 

S:^^"C*>-5o CoH^M.e^, 4o^)^^i&-ili» 
_biwfc-5C^^^^6o «£o*T\ vlixe>4o(75^SrSS 

[0126] fc*3, :©ft«liil»-eSfeSix5:i 
M^pyh-e#titfJ:v\ ^ot, ±iea>«Ki4o<a 
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[0 12 7] tfcK, III^P)ntV>^7^^-y 
MfS-f"^ 1 ocd/ Xa^^cD 1 0fcfc 19 ^^tfciUS 
loO/Xy^^OlIeJ^D^otmSXfcoT, 

[0 12 8] JW±(D^iCbT, #^S/ K2 0 4 a, 2 0 
4 b, 2 0 4 c X/lsfrb<D ltsttbtLKKD^ 

[0 12 9] W:, 7>fW^-^#7^ ^iwfi*^ 

; x^mzmzzz t\z£vmmj*7&Mm-rz>o 

X/V^PiitiiS^^^^^^l-S^V^T^/ X/WO>f V^Di: 

llHIo>r>^etw*35 s *v^yx/l/-eli % *aE*ft^ 
^Ste3 0 2±ic s 02 3tf>9>r w^-^asu 

St^7^ yt^^7 3 1 Old £ 19 7 4 >'<?-ls<D 

[0 13 0] Z<D&M£titc&mi^£ Q s ^^l^ffijE^ 
!K«tt»frttb i t«jES:tT*5o D2 0(D7P-ft 

[0 13 1] #HJtog«*T?l*, b i t^IE^tT5)fci6i- 
Xut— h/^^^*S^r 1 6@P& (b i t ffilEO- 1 
5) icaMtSiirSo ^fC, :©bi t ffijEft$S(7)SiJ^ 

[0 13 2] £i\ b i tiE8©»*i:ov>ttt, WL 
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24 



Xu-k- h/^*?)*6£St>$l< Cfc#t© (b i 

t«jEo) x% 02 3^i-7-r >^^->-*:taii-r 

[0133] SIC, ^ufc- M^**>«&1 6«»B 
*X\ t/^*>t^fi$^tf< Lfctttt (bit* 
iE15) X\ l?U ? Igl2 3Ul^H- y4 >£*ffiilrf 
-5 (*T->XS 1 6) o 0 l-b i tffijEfit&iiJjn 

s*ftase>»iN-si:. >r ^eottmaa^fco-ci^ 

[0 13 4] ^-f^-fe>-i^^^^3 1 0£r;#7* 

S«3 0 2fc#UC*aE§*T, b i t*IE0<7)#^<£> 
^^-^CD^S<t. b i t*jE8<0*&^7>f ^ 
/^^-VOiiS^, b i tffliEl 5<£>S§^<£>^ 

.-^o«S*-tix«entt*BiS C^yXSl 7) 0 -t 
LX.COMflJft^C), b i tffiJE0<Dm&k. b i 
t*&jE 8 b i t*fiEl 5^©#yX/KO 

[0 1 3 5] CftfclJ:*), b i ti!E©H;l*ll#titt 20 
Wf^Ift^i^^, b i tffiiEO. b i t*tiE8. b 

6„ C^i:p(-UT*«>e>ttfc*l6icS^lttfx bit 
ffijEco i ©^^^ic:>Jt-r6Pi:mS^^t:^^> / X;H& 
Icjftfckftac^irfta (^t^S18) 0 i"ft;b 

<oss^t*ixtf. *y x/wm ^^etta» s n— Kft5 

[0 13 6] &lw. HI 2 O^Ti/^S 9lw*5V>X. (PE 

fT*5 -blEOb i t ffijEi-^-T^-r-^ 

V^Tb i t*tjES:frV\ El 2 3 (C^ Cfc7-f W** — V 

^7^vtyf^^7 3 i otitt^o ccoispgx 

[0 13 7] fcU l^ttiE*)*, tl<» 

v-^-y^ V^StJE&tfb i tffiHtD^^fTftofc 40 

V>X, «-1[hIO^ (1^*) fet£fefcfrlPl<£> l^JcOlj 
gR^*fe-rs/X/i/Sr^JE-TSp 132 0<d;*^>;/Xs 1 

p/X^om^^cox-^^^-T^o rco-^-^ 
<Of^ril^*3t^TW:, g£iwb i tffilESrtTofc^co^y X 

2/^^@^2#@(^y XvK 1^°*@^1 X/b 50 



X2^*B^3#@tf)y X/K i>^^e^i#goo 
/X;PX2/^ @a$n#B<Z)y X/K $^(^ 1 g 
£5 2 # @ <D S X/VX 2 g tf* 3 # g CD y X/K 1 
g^2#@^y X^X2/N°^@^4#g<7)y X^K 
1 g 2 # @ (7) y X/UX 2^*g£Sn#gG0y X/V 

ttttJS^v-^ l— v-a vff-g£:a>'t: ,, :x--*£JBv^X 

^^7^it>^< /^iM^^$:iRt 

>i is t ^tmUM(D v fcf§c t '>ft < ft -5 ^ico v ^t, 

Tt>^ftt)<oSft*d5*>6/£:«>, HJ£CXfcJ:v\ > 

[0 13 8] ^LX {^12 OCO^x^XS l im -b 
1E^^7^5/XS7. ^T5//S10T# 

ibn/cf-^^i^^T, *7- ^^/w^^s^fflco-r 

[0 13 9] CO^JlCtt^ixK^^^ h5 
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CLAIMS 



[Claim(s)] 

[Claim l] The ink-jet record method that 
it is the ink-jet record method which 
records one line on the Records 
Department ed material by the scan of 
multiple times, making the ink 
regurgitation nozzle which records one 
line change for every one scan using the 
ink-jet head which has two or more ink 
regurgitation nozzles, and the ink 
breathed out by the scan of the 
aforementioned multiple times is among 
[ line ] the aforementioned one, and is 
characterized by to carry out the 
regurgitation of the ink so that it may 
stand in a line at an equal interval. 
[Claim 2] The ink-jet record method 
according to claim 1 which the above etc. 
is by carrying out and is characterized by 
an interval being the distance which 
divided the length of the scanning 
direction of the aforementioned line by 
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the total of the ink which carries out the 
regurgitation by the scan of the 
aforementioned multiple times. 
[Claim 3] The ink-jet record method 
according to claim 2 characterized by the 
total of the aforementioned ink being the 
value which applied the number of 
regurgitation at the time of assuming 
that the whole of one line is recorded with 
the nozzle which it uses each for one scan 
in the scan of multiple times, respectively, 
and divided the applied number of 
regurgitation by the number of times of a 
scan. 

[Claim 4] The number of ink 
regurgitation of one scan each in the scan 
of the aforementioned multiple times is 
the ink -jet record method according to 
claim 3 characterized by being the value 
which divided the total of the 
aforementioned ink by the number of 
times of a scan. 

[Claim 5] The aforementioned ink-jet 
head is the ink-jet record method 
according to claim 1 which is the head 
which carries out the regurgitation of the 
ink using heat energy, and is 
characterized by having a heat energy 
generating object for generating the heat 
energy given to ink. 

[Claim 6] The ink jet record method given 
in the claim 1 characterized by breathing 
out ink to a light-filter substrate, coloring 
each pixel train, and manufacturing a 
light filter by the aforementioned ink-jet 
head, or any 1 term of 5. 
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[Claim 7] The ink-jet recording device 
characterized by providing the following. 
A scanning means to be the ink-jet 
recording device which records one line 
on the Records Department-ed material 
by the scan of multiple times, making the 
ink regurgitation nozzle which records 
one line change for every one scan using 
the ink jet head which has two or more 
ink regurgitation nozzles, and to make 
the aforementioned ink-jet head scan 
relatively to the aforementioned recorded 
member Control means which control 
operation of the aforementioned scanning 
means, and the ink regurgitation timing 
of the aforementioned ink- jet head so 
that the ink breathed out by the scan of 
the aforementioned multiple times is 
among [ line ] the aforementioned one 
and is located in a line at an equal 
interval 

[Claim 8] The ink-jet recording device 
according to claim 7 which the above etc. 
is by carrying out and is characterized by 
an interval being the distance which 
divided the length of the scanning 
direction of the aforementioned line by 
the total of the ink which carries out the 
regurgitation by the scan of the 
aforementioned multiple times. 
[Claim 9] The ink-jet recording device 
according to claim 8 characterized by the 
total of the aforementioned ink being the 
value which applied the number of 
regurgitation at the time of assuming 
that the whole of one line is colored with 



the nozzle which it uses each for one scan 
in the scan of multiple times, respectively, 
and divided the applied number of 
regurgitation by the number of times of a 
scan. 

[Claim 10] The number of ink 
regurgitation of one scan each in the scan 
of the aforementioned multiple times is 
an ink jet recording device according to 
claim 9 characterized by being the value 
which divided the total of the 
aforementioned ink by the number of 
times of a scan. 

[Claim 111 The aforementioned ink-jet 
head is an inkjet recording device 
according to claim 7 which is the head 
which carries out the regurgitation of the 
ink using heat energy, and - is 
characterized by having a heat energy 
generating object for generating the heat 
energy given to ink. 

[Claim 12] An ink jet recording device 
given in the claim 7 characterized by 
breathing out ink to a light-filter 
substrate, coloring each pixel train, and 
manufacturing a light filter by the 
aforementioned ink jet head, or any 1 
term of 11. 

[Claim 13] It is the light filter 
manufactured by coloring one pixel train 
on a substrate by the scan of multiple 
times, making the ink regurgitation 
nozzle which colors one pixel train 
change for every one scan using the 
ink -jet head which has two or more ink 
regurgitation nozzles. The light filter to 
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which the ink breathed out by the scan of 
the aforementioned multiple times is 
among [ a pixel train ] the 
aforementioned one, and is characterized 
by having breathed out ink and being 
manufactured so that it may stand in a 
line at an equal interval. 
[Claim 14] It is the display equipped with 
the light filter manufactured by coloring 
one pixel train on a substrate by the scan 
of multiple times, making the ink 
regurgitation nozzle which colors one 
pixel train change for every one scan 
using the ink-jet head which has two or 
more ink regurgitation nozzles. Display 
with which the ink breathed out by the 
scan of the aforementioned multiple 
times is among [ , a pixel train J the 
aforementioned one, and is characterized 
by equipping one with the light filter 
which breathed out ink and was 
manufactured so that it might stand in a 
line at an equal interval, and the 
quantity of light adjustable means which 
makes the quantity of light adjustable. 
[Claim 15] Equipment equipped with the 
display which has the light filter 
manufactured by coloring one pixel train 
on a substrate by the scan of multiple 
times, making the ink regurgitation 
nozzle which colors one pixel train 
change for every one scan using the 
ink-jet head which is characterized by 
providing the following, and which has 
two or more ink regurgitation nozzles 
The light filter which breathes out ink 



and by which was been among [ a pixel 
train ] the aforementioned one, and the 
ink breathed out by the scan of the 
aforementioned multiple times was 
manufactured so that it might stand in a 
line at an equal interval Display which 
equips one with the quantity of light 
adjustable means which makes the 
quantity of light adjustable A picture 
signal supply means to supply a picture 
signal to this display. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention breathes out ink 
towards a substrate by the ink jet head, 
and relates to equipment equipped with 
the ink jet record method which records, 
a recording device, a light filter, display, 
and this display. 
[0002] 

[Description of the Prior Art] In recent 
years, it is in a liquid crystal display and 
the inclination which the need of an 
electrochromatic display display 
especially increases with development of 
a personal computer, especially 
development of a portable personal 
computer. However, for the further 
spread, the cost cut of a liquid crystal 
display is required, and the demand to 
the cost cut of a light filter with specific 
gravity high in cost is increasing 
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especially. Although various methods are 
tried from the former to meet the 
above-mentioned demand, satisfying the 
demand characteristics of a light filter, 
the method of still satisfying all demand 
characteristics is not established. Each 
method is explained below. The 1st 
method is a pigment-content powder 
method. This method forms on a 
substrate the photopolymer layer which 
distributed the pigment, and obtains a 
monochromatic pattern by carrying out 
patterning of this. Furthermore, the 
light-filter layer of R, G, and B is formed 
by repeating this process 3 times. 
[0003] The 2nd method is a staining 
technique. After a staining technique 
applies the water- soluble -polymer 
material which is the material for dyeing 
on a glass substrate and carries out 
patterning of this to a desired 
configuration according to a 
photolithography process, it obtains the 
pattern colored by immersing the 
obtained pattern in a dyeing bath. The 
light-filter layer of R, G, and B is formed 
by repeating this 3 times. There is an 
electrodeposition process as the 3rd 
method. This method is flooded with the 
electropainting liquid which carried out 
patterning of the transparent electrode 
and entered [ electrolytic solution / a 
pigment, a resin, ] on the substrate, and 
electrodeposits the 1st color. This process 
is repeated 3 times, the light-filter layer 
of R, G, and B is formed, and it calcinates 



at the end. 

[0004] There are print processes as the 
4th method. This method makes a 
heat-hardened type resin distribute a 
pigment, and after it distinguishes R, G, 
and B by different color with by repeating 
printing 3 times, it forms a coloring layer 
by making a resin heat-harden. Moreover, 
it is common to form a protective layer on 
a coloring layer also in which method. 
[0005] In order to color three colors of R, 
G, and B, the point common to these 
methods needs to repeat the same process 
3 times, and is with a bird clapper at cost 
quantity. Moreover, it has the problem 
that the yield falls, so that there are 
many processes. Furthermore, in an 
electrodeposition process, since the 
pattern configuration which can be 
formed is limited, with the present 
technology, application is difficult for TFT. 
Moreover, since a definition and smooth 
nature of print processes are bad, 
formation is difficult for the pattern of a 
fine pitch. 

[0006] The method of manufacturing a 
light filter using an ink-jet method is 
indicated by JP,59-75205,A, 

JP,63-235901,A, or JP, 1-217320, A to 
compensate these faults. These methods 
inject the ink containing the coloring 
matter of three colors of R (red), G (green), 
and B (blue) on the substrate of 
light-transmission nature by the ink-jet 
method, dry each ink, and form the 
coloring picture section. By such ink-jet 
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method, the large cost cut effect can be 
acquired with simplification of a 
manufacturing process possible [ forming 
each pixel of R G, and B at once ], and 
large. 
[0007] 

[Problem(s) to be Solved by the 
Invention] When manufacturing a light 
filter with such an ink-jet method, 
scanning a light-filter substrate top by 
the ink-jet head which has two or more 
ink regurgitation nozzles, ink is breathed 
out to each pixel and it is possible to color 
each pixel section. In this case, since it is 
in two or more ink regurgitation nozzles 
with [ of ink discharge quantity ] a rose 
slightly, in having colored one pixel train 
with one nozzle, it has turned out that it 
will color with the nozzle from which ink 
discharge quantity differs, and color 
nonuniformity generates the pixel train 
of next doors between pixel trains. 
Therefore, in order to ease this color 
nonuniformity, a scan is divided into 
multiple times and it considers changing 
the nozzle used by each scan and coloring. 
However, if it does not examine how ink 
is distributed for every scan when 
coloring a pixel train by the scan of such 
multiple times, the place where the ink 
breathed out by each scan laps with 
several [ in a pixel train ] occurs, and 
there is a trouble that the relaxation 
effect of an irregular color is not fully 
obtained. 

[0008] Therefore, this invention is made 



in view of the technical problem 
mentioned above, and the purpose is 
offering the ink-jet record method and 
recording device which can distribute ink 
without nonuniformity in one line, when 
recording one line by the scan of multiple 
times. 

[0009] Moreover, other purposes of this 
invention are offering equipment 
equipped with the display and display 
using the light filter and it which were 
manufactured using the above-mentioned 
record method and the recording device. 
[0010] 

[Means for Solving the Problem] In order 
to solve the technical problem mentioned 
above and to attain the purpose, the 
ink jet record method concerning this 
invention It is the ink-jet record method 
which records one line on the Records 
Departmented material by the scan of 
multiple times while making the ink 
regurgitation nozzle which records one 
line change for every one scan using the 
ink jet head which has two or more ink 
regurgitation nozzles. The ink breathed 
out by the scan of the aforementioned 
multiple times is among [ line ] the 
aforementioned one, and is characterized 
by carrying out the regurgitation of the 
ink so that it may stand in a line at an 
equal interval. 

[0011] Moreover, in the ink-jet record 
method concerning this invention, the 
above etc. is by carrying out and the 
interval is characterized by being the 
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distance which divided the length of the 
scanning direction of the aforementioned 
line by the total of the ink which carries 
out the regurgitation by the scan of the 
aforementioned multiple times. 
[0012] Moreover, in the ink-jet record 
method concerning this invention, it is 
characterized by the total of the 
aforementioned ink being the value 
which applied the number of 
regurgitation at the time of assuming 
that the whole of one line is recorded with 
the nozzle which it uses each for one scan 
in the scan of multiple times, respectively, 
and divided the applied number of 
regurgitation by the number of times of a 
scan. 

[0013] Moreover, in the ink-jet record 
method concerning this invention, the 
number of ink regurgitation of one scan 
each in the scan of the aforementioned 
multiple times is characterized by being 
the value which divided the total of the 
aforementioned ink by the number of 
times of a scan. 

[0014] Moreover, in the ink- jet record 
method concerning this invention, the 
aforementioned ink-jet head is a head 
which carries out the regurgitation of the 
ink using heat energy, and is 
characterized by having a heat energy 
generating object for generating the heat 
energy given to ink. 

[0015] Moreover, in the ink-jet record 
method concerning this invention, it is 
characterized by breathing out ink to a 



light-filter substrate, coloring each pixel 
train, and manufacturing a light filter by 
the aforementioned ink -jet head. 
[0016] Moreover, the ink-jet recording 
device concerning this invention It is the 
ink jet recording device which records 
one line on the Records Department ed 
material by the scan of multiple times 
while making the ink regurgitation 
nozzle which records one line change for 
every one scan using the ink-jet head 
which has two or more ink regurgitation 
nozzles. A scanning means to make the 
aforementioned ink -jet head scan 
relatively to the aforementioned recorded 
member, It is characterized by providing 
the control means which control 
operation of the aforementioned scanning 
means, and the ink regurgitation timing 
of the aforementioned ink-jet head so 
that the ink breathed out by the scan of 
the aforementioned multiple times may 
be among [ line ] the aforementioned one 
and may be located in a line at an equal 
interval. 

[0017] Moreover, in the ink-jet recording 
device concerning this invention, the 
above etc. is by carrying out and the 
interval is characterized by being the 
distance which divided the length of the 
scanning direction of the aforementioned 
line by the total of the ink which carries 
out the regurgitation by the scan of the 
aforementioned multiple times. 
[0018] Moreover, in the ink jet recording 
device concerning this invention, it is 
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characterized by the total of the 
aforementioned ink being the value 
which applied the number of 
regurgitation at the time of assuming 
that the whole of one line is colored with 
the nozzle which it uses each for one scan 
in the scan of multiple times, respectively, 
and divided the applied number of 
regurgitation by the number of times of a 
scan. 

[0019] Moreover, in the ink-jet recording 
device concerning this invention, the 
number of ink regurgitation of one scan 
each in the scan of the aforementioned 
multiple times is characterized by being 
the value which divided the total of the 
aforementioned ink by the number of 
times of a scan. . : — - 

[0020] Moreover, in the ink-jet recording 
device concerning this invention, the 
aforementioned ink-jet head is a head 
which carries out the regurgitation of the 
ink using heat energy, and is 
characterized by having a heat energy 
generating object for generating the heat 
energy given to ink. 

[0021] Moreover, in the ink jet recording 
device concerning this invention, it is 
characterized by breathing out ink to a 
light-filter substrate, coloring each pixel 
train, and manufacturing a light filter by 
the aforementioned ink-jet head. 
[0022] Moreover, the ink-jet head which 
has two or more ink regurgitation nozzles 
is used for the light filter concerning this 
invention. It is the light filter 



manufactured by coloring one pixel train 
on a substrate by the scan of multiple 
times, making the ink regurgitation 
nozzle which colors one pixel train 
change for every one scan. The ink 
breathed out by the scan of the 
aforementioned multiple times is among 
[ a pixel train ] the aforementioned one, 
and is characterized by having breathed 
out ink and being manufactured so that it 
may stand in a line at an equal interval. 
[0023] Moreover, the ink jet head which 
has two or more ink regurgitation nozzles 
is used for the display, concerning this 
invention. It is the display equipped with 
the light filter manufactured by coloring 
one pixel train on a substrate by the scan 
of multiple times, -making the* ink 
regurgitation nozzle which colors one 
pixel train change for every one scan. The 
ink breathed out by the scan of the 
aforementioned multiple times is among 
[ a pixel train ] the aforementioned one, 
and is characterized by equipping one 
with the light filter which breathed out 
ink and was manufactured so that it 
might stand in a line at an equal interval, 
and the quantity of light adjustable 
means which makes the quantity of light 
adjustable. 

[0024] Moreover, equipment equipped 
with the display concerning this 
invention The ink jet head which has two 
or more ink regurgitation nozzles is used. 
It is equipment equipped with the display 
which has the light filter manufactured 



JP10-151755A 



by coloring one pixel train on a substrate 
by the scan of multiple times, making the 
ink regurgitation nozzle which colors one 
pixel train change for every one scan. The 
light filter which breathes out ink and by 
which was been among [ a pixel train ] 
the aforementioned one, and the ink 
breathed out by the scan of the 
aforementioned multiple times was 
manufactured so that it might stand in a 
line at an equal interval, It is 
characterized by providing the display 
which equips one with the quantity of 
light adjustable means which makes the 
quantity of light adjustable, and a picture 
signal supply means to supply a picture 
signal to this display. 
. [0025] 

[Embodiments of the Invention] 
Hereafter, 1 suitable operation gestalt of 
this invention is explained in detail with 
reference to an accompanying drawing. 
[0026] Drawing 1 is the schematic 
diagram showing the composition of 1 
operation gestalt of the manufacturing 
installation of a light filter. 
[0027] XYtheta stage where 51 had been 
arranged at the equipment stand and 52 
has been arranged on a stand 51 in 
drawing 1 , The light-filter substrate by 
which 53 was set on the XYtheta stage 52, 
the light filter by which 54 is formed on 
the light-filter substrate 53, The head 
unit which 55 becomes from each ink-jet 
head of R (red), G (green), and B (blue) 
which color a light filter 54, and head 



mount 55a which supports them, The 
controller by which 58 controls operation 
by the whole light-filter manufacturing 
installation 90, the teaching pendant 
(personal computer) whose 59 is the 
display of a controller, and 60 show the 
keyboard which is the control unit of the 
teaching pendant 59. 

[0028] Drawing 2 is the block diagram of 
the control controller of the light-filter 
manufacturing installation 90. The 
teaching pendant whose 59 is the I/O 
means of the control controller 58, the 
display as which 62 displays information, 
such as existence of the advance situation 
of manufacture and the abnormalities of 
a head, and 60 are control units 
(keyboard) which direct operation of the 
light-filter manufacturing installation 90 
etc. 

[0029] The controller by which 58 
controls operation by the whole 
light-filter manufacturing installation 90, 
The interface with which 65 delivers data 
with the teaching pendant 59, ROM 
which has memorized the control 
program for CPU by which 66 controls 
the light-filter manufacturing 

installation 90, and 67 operating CPU66, 
RAM 68 remembers production 
information etc. to be, the regurgitation 
control section by which 70 controls the 
regurgitation of the ink into each pixel of 
a light filter, It connects with a controller 
58 and the stage control section by which 
71 controls operation of the XYtheta 
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stage 52 of the light-filter manufacturing 
installation 90, and 90 show the 
light-filter manufacturing installation 
which operates according to the 
directions. 

[0030] Next, drawing 3 is drawing 
showing the structure of the ink jet head 
IJH used for the above-mentioned 
light-filter manufacturing installation 90. 
By drawing 1 , although three ink jet 
heads IJH are formed in the head unit 55 
corresponding to three colors of R, G, and 
B, since these three heads are the same 
structures, respectively, they are shown 
in drawing 3 on behalf of one of these 
three heads. 

[0031] In drawing 3 , outline composition 
of the ink jet head IJH is carried out from 
the heater board 104 which is the 
substrate in which two or more heaters 
102 for heating ink were formed, and the 
top plate 106 put on this heater board 104. 
Two or more deliveries 108 are formed in 
the top plate 106, and the liquid route 110 
of the shape of a tunnel which is open for 
free passage to this delivery 108 is 
formed behind the delivery 108. Each 
liquid route 110 is isolated with the next 
liquid route by the septum 112. Each 
liquid route 110 is connected common to 
one ink liquid room 114 in the back, ink is 
supplied to the ink liquid room 114 
through the ink feed hopper 116, and this 
ink is supplied to each liquid route 110 
from the ink liquid room 114. 
[0032] Alignment of the heater board 104 



and the top plate 106 is carried out, and 
they are assembled by state like drawing 
3 so that each heater 102 may come to the 
position corresponding to each liquid 
route 110. In drawing 3 , although only 
two heaters 102 are shown, the heater 
102 is arranged one [ at a time ] 
corresponding to each liquid route 110. 
And in the state where it was assembled 
like drawing 3 , if a predetermined 
driving pulse is supplied to a heater 102, 
the ink on a heater 102 boils and a foam 
is formed, and ink will be extruded by the 
cubical expansion of this foam from a 
delivery 108, and it will be breathed out. 
Therefore, by controlling the size of 
control, for example, power, for the 
driving pulse added to a heater 102, it is 
possible to adjust the size of a foam and 
the volume of the ink breathed out from a 
delivery can be controlled free. 

[0033] Drawing 4 is drawing for 

explaining how changing the power 
applied to a heater in this way, and 
controlling the discharge quantity of ink. 
[0034] With this operation gestalt, in 
order to adjust the discharge quantity of 
ink, it is made as [ impress / two kinds of 
constant-voltage pulses / to a heater 102 ]. 
As it is indicated in drawing 4 as two 
pulses, they are a preheating pulse and a 
main heat pulse (only henceforth a heat 
pulse). A preheating pulse is the 
minimum pulse width t5 required in 
order to be a pulse for preceding actually 
carrying out the regurgitation of the ink, 
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and warming ink to predetermined 
temperature and to carry out the 
regurgitation of the ink. It is set as the 
short value. Therefore, ink is not 
breathed out by this preheating pulse. A 
preheating pulse is added to a heater 102 
by raising the initial temperature of ink 
even to fixed temperature for always 
making regularity ink discharge quantity 
when impressing a behind fixed heat 
pulse. Moreover, even when the 
temperature of ink is adjusted 
beforehand and the same heat pulse is 
impressed by adjusting the length of a 
preheating pulse conversely, it is also 
possible to change the discharge quantity 
of ink. Moreover, it also has the work 
which brings forward the time standup of 
the ink regurgitation when impressing a 
heat pulse, and improves responsibility 
by warming ink in advance of impression 
of a heat pulse. 

[0035] On the other hand, a heat pulse is 
the minimum pulse width t5 required in 
order to be a pulse for making ink 
actually breathe out and to carry out the 
regurgitation of the above-mentioned ink. 
It is set up for a long time. Since the 
energy which a heater 102 generates is a 
thing proportional to the width of face 
(impression time) of a heat pulse, it can 
adjust dispersion in the property of a 
heater 102 by adjusting the width of face 
of this heat pulse. 

[0036] In addition, it becomes possible to 
adjust the interval of a preheating pulse 



and a heat pulse and to adjust the 
discharge quantity of ink also by 
controlling the diffusion state of the heat 
by the preheating pulse. 
[0037] The discharge quantity of ink is 
possible also for controlling by adjusting 
the impression time of a preheating pulse 
and a heat pulse, and possible also by 
adjusting the impression interval of a 
preheating pulse and a heat pulse so that 
the above-mentioned explanation may 
show. Therefore, it becomes possible by 
adjusting the impression interval of the 
impression time of a preheating pulse 
and a heat pulse, a preheating pulse, and 
a heat pulse if needed to adjust the 
responsibility to the impression pulse of 
the discharge- quantity, -of ink> or the 
regurgitation of ink free. 
[0038] Next, adjustment of the discharge 
quantity of this ink is explained 
concretely. 

[0039] For example, the case where the 
discharge quantity of ink as shown in 
drawing 4 , when Deliveries (nozzle) 108a, 
108b, and 108c add the same energy 
differs is explained. In detail, it shall be 
constant temperature, and when fixed 
energy is impressed, for the ink discharge 
quantity of nozzle 108a, the ink discharge 
quantity of 36pl(s) (pico liter) and nozzle 
108b shall be [ the ink discharge quantity 
of 40pl(s) and nozzle 108c ] 40pl(s), and 
the resistance of heater 102c 
corresponding to 200 ohms and nozzle 
108c in the resistance of heater 102b 
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corresponding to heater 102a 
corresponding to nozzle 108a and nozzle 
108b shall be 210ohms. And I want to 
double all the discharge quantity of each 
nozzle 108a, 108b, and 108c with 40pl(s). 
[0040] Although what is necessary is just 
to adjust the width of face of a preheating 
pulse and a heat pulse in order to adjust 
the discharge quantity of each nozzle 
108a, 108b, and 108c to the same amount, 
various things can be considered about 
the combination of the width of face of 
this preheating pulse and a heat pulse. 
Here, the amount of the energy generated 
by the heat pulse shall be set up so that it 
may become the same with three nozzles, 
and adjustment of discharge quantity 
shall be performed by adjusting the width 
of face of a preheating pulse. 
[0041] First, what is necessary is just to 
impress the voltage pulse of the same 
width of face as Heaters 102a and 102b, 
in order to make the same energy 
generated by the heat pulse, since the 
resistance of heater 102b of heater 102a 
and nozzle 108b of nozzle 108a is the 
same 200ohms. t5 which mentioned 
above the width of face of a voltage pulse 
here t3 [ long ] It sets up. On the other 
hand, Nozzles 108a and 108b are the 
width of face tl of the preheating pulse of 
heater 102b in heater 102a, in order to 
make [ many ] discharge quantity of 
nozzle 108a, since the discharge quantity 
when adding the same energy differs 
from 36pl and 40pl(s). t2 [ long ] A 



preheating pulse is added. If it does in 
this way, the discharge quantity of 
Nozzles 108a and 108b can be arranged 
with the 6ame 40pl(s). 
[0042] On the other hand, since the 
resistance of heater 102c of nozzle 108c is 
210ohms higher than the resistance of 
other two heaters 102a and 102b, in order 
to generate the same energy as other two 
heaters from heater 102c, it needs to 
lengthen width of face of a heat pulse. 
Therefore, t3 which mentioned above the 
width of face of a heat pulse here t4 
[ long ] It has set up. Moreover, it is tl 
that what is necessary is just to make it 
the same as heater 102b since the 
discharge quantity of the nozzles 108b 
and 108c when adding fixed energy about 
the width of face of a preheating pulse is 
the same. The preheating pulse of width 
of face is added. 

[0043] The same quantity of ink can be 
made to breathe out from three nozzles 
108a, 108b, and 108c from which the ink 
discharge quantity when adding 
resistance and fixed energy as mentioned 
above differs. Moreover, it is also possible 
to change the discharge quantity of ink 
intentionally by the same technique. In 
addition, a preheating pulse is used for 
decreasing with [ of the regurgitation for 
every nozzle ] a rose. 

[0044] Next, drawing 5 is drawing having 
shown the example of the manufacturing 
process of a light filter. 
[0045] In this operation gestalt, although 
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a glass substrate is generally used as a 
substrate 1, if it has required properties, 
such as transparency as a light filter for 
liquid crystal, and a mechanical strength, 
it will not be limited to a glass substrate. 
[0046] Drawing 5 (a) shows the glass 
substrate 1 equipped with the black 
matrix 2 which are the light-transmission 
section 7 and the shading section. First, 
the resin constituent which can harden 
by optical irradiation or optical 
irradiation, and heating on the substrate 
1 in which the black matrix 2 was formed, 
and has ink receptiveness is applied, it 
prebakes if needed, and resin layer 3 f is 
formed ( drawing 5 (b)). The methods of 
application, such as a spin coat, a roll 
coat, a bar coat, a spray coat ^and a DIP 
coat, can be used for formation of resin 
layer 3', and it is not especially limited to 
it. 

[0047] Next, by performing pattern 
exposure for the resin layer of the portion 
shaded by the black matrix 2 beforehand 
using photo-mask 4', part 5* (non-coloring 
part) which is made to harden a part of 
resin layer, and does not absorb ink is 
formed ( drawing 5 (c)), each color of R, G, 
and B is colored at once using an ink-jet 
head after that ( drawing 5 (d)), and ink 
is dried if needed. 

[0048] What has opening for stiffening 
the shading portion by the black matrix 
as photo-mask 4' used in the case of 
pattern exposure is used. Under the 
present circumstances, in order to 



prevent the color omission of the coloring 
agent in the portion which touches a 
black matrix, it is required to give 
comparatively much ink. Therefore, it is 
desirable to use the mask which has 
opening narrower than the width of face 
(shading) of a black matrix. 
[0049] As ink used for coloring, it is 
possible to use a color system or a 
pigment system as coloring matter, and 
liquefied ink and solid ink are usable. 
[0050] If it has ink receptiveness and can 
harden by one [ at least ] processing of 
optical irradiation and heating as a resin 
constituent which is used by this 
invention and which can be hardened, 
either will be usable and a cellulosic or its 
denaturation objects, such . as* for example, 
an acrylic resin, an epoxy resin, silicon 
resin, hydroxypropylcellulose, a 
hydroxyethyl cellulose, a methyl cellulose, 
and a carboxymethyl cellulose, etc. will 
be mentioned as a resin. 
[0051] In order for these resins to 
advance crosslinking reaction with light 
or light, and heat, it is also possible to use 
an optical initiator (cross linking agent). 
As an optical initiator, dichromate, a 
screw azide compound, a radical system 
initiator, a cation system initiator, an 
anion system initiator, etc. are usable. 
Moreover, these optical initiators can be 
mixed or it can also be used combining 
other sensitizers. Furthermore, it is also 
possible to use together photo-oxide 
generating agents, such as an onium salt, 
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as a cross linking agent. In addition, in 
order to advance crosslinking reaction 
more, you may heat-treat after optical 
irradiation. 

[0052] The resin layer containing these 
constituents is very excellent in thermal 
resistance, water resistance, etc., and can 
bear enough the elevated temperature or 
washing process in a back process. 
[0053] As an ink-jet method used by this 
invention, the bubble jet type which used 
the electric thermal-conversion object as 
an energy generation element, or the 
piezo jet type using the piezoelectric 
device is usable, and coloring area and a 
coloring pattern can be set up arbitrarily. 
[0054] Moreover, although this example 
shows the example by which the black 
matrix was formed on the substrate, even 
if formed on a resin layer after [ after a 
black matrix's forming the resin 
constituent layer which can be hardened ] 
coloring, there is especially no problem 
and the gestalt is not limited to this 
example. Moreover, although at is 
desirable to form a metal thin film by the 
spatter or vacuum evaporationo on a 
substrate, and to carry out patterning 
according to a FOTORISO process as the 
formation method, it is not limited to this. 
[0055] Subsequently, only heat treatment 
performs optical irradiation and heat 
treatment, and only optical irradiation 
stiffens the resin constituent which can 
be hardened ( drawing 5 (e)), and forms a 
protective layer 8 if needed ( drawing 5 CD 



is carried out.). In addition, hin drawing 
nu shows luminous intensity and, in heat 
treatment, heat is applied instead of the 
light of hnu. It is usable, if it can form, 
using the 2nd resin constituent an optical 
hardening type, a heat-curing type, or 
light and heat combined use type as a 
protective layer 8, or it can form by 
vacuum evaporationo or the spatter using 
inorganic material, it has the 
transparency at the time of considering 
as a light filter and a subsequent ITO 
formation process, an orientation film 
formation process, etc. can be borne 
enough. 

[0056] Moreover, although this example 
shows the example which forms a resin 
constituent on a substrate, -you may- give 
direct ink as follows to a substrate. 
[0057] That is, using an ink-jet method, 
as R, G, and B ink bury the 
light-transmission section between the 
black matrices which constitute the 
shading section exactly, they are given. 
This R and G, and B pattern may be 
formed in a form like the so-called casting. 
Moreover, it is desiriable to be printed in 
the range with which each color ink does 
not lap on a black matrix. 
[0058] if hardening by grant of energy, 
such as light and heat, is possible for the 
ink used - a color system and a pigment 
system -- either can be used and liquefied 
ink and solid ink are usable It is 
indispensable to contain the component 
which can be hardened in ink with the 
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both sides of the component in which 
optical hardening is possible, the 
component which can be heat-hardened 
or light, and heat, and the resin of 
various marketing and a curing agent can 
be used as such a component, and it will 
not be restricted especially if problems, 
such as fixing, are not started in ink. 
Specifically, an acrylic resin, an epoxy 
system resin, melamine resin, etc. are 
used suitably. 

[0059] Drawing 6 is the cross section 
showing the basic composition of the 
electrochromatic display display 30 
incorporating the above-mentioned light 
filter. 

[0060] Generally electrochromatic display 
display doubles the lightTfilter substrate 
1 and the opposite substrate 21, is full, 
and is formed by enclosing the liquid 
crystal compound 18. Inside one 
substrate 21 of a liquid crystal display, 
TFT (Thin Film Transistor) 
(un -illustrating) and the transparent 
pixel electrode 20 are formed in the shape 
of a matrix. Moreover, inside another 
. substrate 1, a light filter 54 is installed so 
that the color material of RGB may 
arrange in the position which counters a 
pixel electrode, and the transparent 
counterelectrode (common electrode) 16 is 
formed on it at the whole surface. The 
black matrix 2 is usually formed in the 
light-filter substrate 1 side. Furthermore, 
the orientation film 19 is. formed in the 
field of both substrates, and a liquid 



crystal molecule can be made to arrange 
in the fixed direction by carrying out 
rubbing processing of this. Moreover, 
polarizing plates 11 and 22 have pasted 
the outside of each glass substrate, and 
the gap (about 2*5 micrometers) of these 
glass substrates is filled up with the 
liquid crystal compound 18. Moreover, 
generally as a back light, the combination 
of a fluorescent lamp (un illustrating) 
and a scattered plate (un -illustrating) is 
used, and the example at the time of 
applying such a liquid crystal display 
that displays by operating a liquid crystal 
compound as an optical shutter to which 
the permeability of back light light is 
changed to an information processor is 
explained with reference to drawing 7 or 
drawing 9 . 

[0061] Drawing 7 is the block diagram 
showing the outline composition at the 
time of applying the above-mentioned 
liquid crystal display to a word processor, 
a personal computer, facsimile apparatus, 
and the information processor that has a 
function as a reproducing unit. 
[0062] Among drawing, they are the 
control section which controls the whole 
equipment, and 1801 are equipped with 
CPUs and various I/O Ports, such as a 
microprocessor, and a control signal, a 
data signal, etc. are outputted to each 
part, or they are controlling by inputting 
the control signal and data signal from 
each part. 1802 is the display section and 
the image data read by various menus, 
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document information, and the image 
reader 1807 is displayed on this display 
screen. 1803 is the touch panel of the 
transparent pressure-sensitive formula 
prepared on the display section 1802, and 
can perform an item input, a coordinate 
position input, etc. on the display section 
1802 by pressing the front face with a 
finger etc. 

[0063] It is FM (Frequency Modulation) 
sound -source section, and 1804 
memorizes the music information created 
by the music editor etc. as digital data to 
the memory section 1810. or external 
storage 1812, it is read from these 
memory etc. and performs FM 
modulation. The electrical signal from 
the Frequency Modulation sound section 
1804 is changed into audible sound by the 
loudspeaker section 1805. The printer 
section 1806 is used as the outgoing end 
end of a word processor, a personal 
computer, facsimile apparatus, and a 
reproducing unit. 

[0064] 1807 is the image reader section 
which reads manuscript data in 
photoelectricity and inputs them, is 
prepared into the conveyance path of a 
manuscript and performs read of the 
other various manuscripts of a facsimile 
manuscript or a copy manuscript. 
[0065] 1808 is the transceiver section of 
facsimile transmission of the manuscript 
data read in the image reader section 
1807, and the facsimile (FAX) which 
receives and decodes the sent facsimile 



signal, and has an interface function with 
the exterior. 1809 is the telephone section 
which has various telephone functions, 
such as a usual telephone function, a 
usual answering machine function, etc. 
[0066] 1810 is ROM which memorizes a 
system program, a manager program 
other application programs, etc. a 
character font, a dictionary, etc., the 
application program loaded from external 
storage 1812, document information, and 
the memory section which contains a 
Video RAM etc. further. 
[0067] 1811 is the keyboard section which 
inputs document information, various . 
commands, etc. 

[0068] 1812 is the external storage which 
uses a floppy, disk, a. hard disk, etc as -a 
storage, and the application program of 
document information, music or speech 
information, and a user etc. is stored in. 
this external storage 1812. 
[0069] Drawing 8 is the typical 
general-view view of the information 
processor shown in drawing 7 . 
[0070] Among drawing, 1901 are a 
flat-panel display using the 
above-mentioned liquid crystal display, 
and display various menus, figure 
information, document information, etc. 
On this display 1901, the front face of a 
touch panel 1803 can perform a 
coordinate input and an item 
specification input by pressing with a 
finger etc. 1902 is a hand set currently 
used when equipment functions as 
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telephone. It connects with the main part 
through the code removable, and a 
keyboard 1903 can perform various 
document functions and various data 
inputs. Moreover, various function key 
1904 grades are prepared in this 
keyboard 1903. 1905 is the insertion 
mouth of the floppy disk to external 
storage 1812. 

[0071] The manuscript which 1906 is the 
form installation section which lays the 
manuscript read in the image reader 
section 1807, and was read is discharged 
from an equipment posterior part. 
Moreover, in facsimile reception etc., it is 
printed from an ink jet printer 1907. 
[0072] When functioning considering the 
above-mentioned information processor 
as a personal computer or a word 
processor, the various information 
inputted from the keyboard section 1811 
is processed by the control section 1801 
according to a predetermined program, 
and is outputted to the printer section 
1806 as a picture. 

[0073] When functioning as a receiver of 
facsimile apparatus, according to a 
predetermined program, reception of the 
facsimile information inputted from the 
FAX transceiver section 1808 through the 
communication line is carried out by the 
control section 1801, and it is outputted 
to the printer section 1806 as a receiving 
picture. 

[0074] Moreover, when functioning as a 
reproducing unit, a manuscript is read 



and the read manuscript data are 
outputted to the printer section 1806 by 
the image reader section 1807 as a copy 
picture through a control section 1801. In 
addition, when functioning as a receiver 
of facsimile apparatus, the manuscript 
data read by the image reader section 
1807 are transmitted to a communication 
line through the FAX transceiver section 
1808, after transmitting processing is 
carried out by the control section 1801 
according to a predetermined program. 
[0075] In addition, it becomes possible 
[ the information processor mentioned 
above is good also as one apparatus 
which built the ink jet printer in the main 
part, as shown in drawing 9 , and ] to 
raise portable nature more in -this case. 
In this drawing, a corresponding sign is 
given to the portion which has the same 
function as drawing 8 . 
[0076] Next, the two typical methods of 
mitigating the concentration 

nonuniformity of each pixel of a light 
filter are explained. 

[0077] Drawing 10 or drawing 12 is 
drawing having shown the amendment 
method (it is called bit amendment 
below) for the difference of the ink 
discharge quantity between each nozzle 
of the ink jet head IJH which has two or 
more ink **** nozzles. 
[0078] First, the ink which is made to 
breathe out ink on a predetermined 
substrate from the nozzle 1 which is the 
ink-jet head IJH, for example, three 
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nozzles, a nozzle 2, and a nozzle 3 as 
shown in drawing 10 , and is breathed 
out from each nozzle measures the size or 
concentration of an ink dot formed on 
Substrate P, and measures the ink 
discharge quantity from each nozzle. At 
this time, the heat pulse (refer to drawing 
4 ) added to the heater of each nozzle is 
made into constant width, and as already 
explained, the width of face of a 
preheating pulse (refer to drawing 4 ) is 
changed. The curve which shows the 
relation between preheating pulse width 
(shown in drawing 11 as heating time) as 
this shows to drawing 11 ., and ink 
discharge quantity is obtained. Here, 
supposing he wants to unify all the ink 
. discharge quantity from each nozzle into 
20ng(s), the curve shown in drawing 11 
shows that the width of face of the 
preheating pulse added to a nozzle 1 is 
0.75 microseconds with 0.5 microseconds 
and a nozzle 3 with 1.0 microseconds and 
a nozzle 2. Therefore, by adding the 
preheating pulse of such width of face to 
the heater of each nozzle, as shown in 
drawing 12 , all the ink discharge 
quantity from each nozzle can be 
arranged with 20ng(s). thus, the ink 
discharge quantity from each nozzle — an 
amendment - things are called bit 
amendment With this operation form, the 
width of face of a preheating pulse was 
changed to four stages, for example, and 
about 30% of amendment width of face is 
realized. Moreover, the resolution of 



amendment is 2 - 3%. 
[0079] Next, drawing 13 or drawing 15 is 
drawing showing the amendment method 
(it is called a shading compensation 
below) for the concentration 
nonuniformity of the scanning direction 
of an ink-jet head by adjusting the ink 
regurgitation density from each ink 
regurgitation nozzle. 

[0080] For example, as shown in drawing 
13 , when it is based on the ink discharge 
quantity of the nozzle 3 of an ink-jet head, 
the ink discharge quantity of a nozzle 1 
presupposes that the ink discharge 
quantity of a nozzle 2 was +20% -10%. 
Making the ink-jet head IJH scan at this 
time, as shown in drawing 14 , a heat 
pulse is added to the heater of a nozzle 1 
by a unit of 1 time at 9 times of a 
reference clock, a heat pulse is added to 
the heater of a nozzle 2 by a unit of 1 time 
at 12 times of a reference clock, and a 
heat pulse is added to the heater of a 
nozzle 3 by a unit of 1 time at 10 times of 
a reference clock. By doing in this way, as 
the number of ink regurgitation of a 
scanning direction is changed for every 
nozzle and shown in drawing 15 , ink 
density of the scanning direction in the 
pixel of a light filter can be made 
regularity, and the concentration 
nonuniformity which is each pixel can be 
prevented, thus, the ink regurgitation 
density of a scanning direction - an 
amendment - things are called shading 
compensation 
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[0081] Next, in this operation gestalt, as 
already stated, it is equipped with the 
head unit 55 possible [ adjustment of the 
rotation angle in the level surface ] free 
[ attachment and detachment ] to the 
light-filter manufacturing installation. 
And the adjusting device in which 
adjustment of each ink-jet head of R, G, 
and B in the head unit 55 was prepared 
by another object in the light-filter 
manufacturing installation 90 performs, 
the light-filter manufacturing 

installation 90 is equipped with the head 
unit 55 adjusted with this adjusting 
device, and only the rotation angle in the 
level surface is adjusted. Coloring of a 
light filter can be immediately started 
only by equipping., the. light-filter 
manufacturing installation 90 with the 
head unit 55, and performing easy 
adjustment by this, without performing 
other tuning. Thus, since the time 
stopped for adjustment of the light-filter 
manufacturing installation 90 of a head 
becomes unnecessary while being able to 
prevent generating of a contaminant as 
compared with the case where 
adjustment of a head is performed in the 
state [ having equipped the light-filter 
manufacturing installation 90 ] by 
performing adjustment of the head unit 
55 with the adjusting device which was 
able to be formed independently, the 
operating ratio of equipment can be 
raised. 

[0082] Although the adjusting device for 



adjusting the head unit 55 is explained 
hereafter, the structure of the head unit 
55 is explained before it. 
[0083] Two or more head units 55 of this 
operation gestalt consist of head mount 
55a in support of them using the 
multi-nozzle type ink jet head with two or 
more nozzles. 

[0084] Head mount 55a has the 
mechanism in which the degree of setting 
angle of two or more heads is changed 
simultaneously, and the mechanism in 
which a position can be adjusted 
according to a head individual in the 
direction of vertical scanning. 
[0085] When coloring the pixel of a light 
filter by the ink-jet method, 
fundamentally, -using the multi -nozzle 
head which has two or more nozzles at a 
fixed interval (pitch), it is colored main 
scanning direction using the nozzle 
suitable for a pixel pitch, next, a head or 
a substrate is moved in the direction of 
vertical scanning, and coloring of main 
scanning direction is repeated 
continuously. 

[0086] Since the pitch of a nozzle is finer 
than the pitch which is a pixel in the case 
of the ink -jet head of the multi-nozzle of 
this operation gestalt, it will color using 
the nozzle set several. Moreover, when 
the multiple of the pitch of a pixel and the 
pitch of a nozzle does not suit, it is not 
perpendicular to main scanning direction 
in the angle of an ink -jet head, and it sets 
so that a certain angle may be given and 
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it may double with the pitch of a pixel. 
[0087] Under the present circumstances, 
it becomes possible to double efficiently a 
pixel pitch and the pitch of the use nozzle 
of an ink-jet head by establishing the 
mechanism in which two or more heads 
with the same nozzle pitch are rotated 
simultaneously and the mechanism 
which tunes the angle of this head finely. 
[0088] Moreover, it becomes possible to 
double the nozzle location of two or more 
heads with the position of a request of the 
pixel of a light filter by establishing the 
mechanism which can move slightly the 
ink-jet head according to each in the 
direction of vertical scanning. 
[0089] Drawing 16 is the perspective 
- diagram having ... shown the internal 
configuration of head mount 55a, and 
drawing 17 is the plan which looked at 
drawing 16 from the bottom. 
[0090] In drawing 16 and drawing 17 , 
204a, 204b, and 204c are the ink-jet 
heads of a multi-nozzle, respectively, and 
can usually equip now with three ink-jet 
heads, head for R (red) 204a, head for G 
(green) 204b, and head 204c for B (blue). 
205 is a nozzle (since a nozzle is in the 
inferior surface of tongue of an ink-jet 
head, although it is not visible, by 
drawing 17 , the expedient upper solid 
line of explanation has shown in practice), 
and two or more nozzles are located in a 
line with the longitudinal direction of a 
head in the same pitch. The ink-jet heads 
204a, 204b, and 204c are supported by 



electrode holders 208a, 208b, and 208c in 
the end section, respectively, and these 
electrode holders are supported possible 
[ rotation ] in the level surface to head 
mount 55a focusing on the axes of 
rotation 206a, 206b, and 206c fixed to 
head mount 55a. moreover, the ink-jet 
heads 204a, 204b, and 204c support the 
other end to electrode holders 210a, 210b, 
and 210c - having - **** - these 
electrode holders - a slide - it is 
supported possible [ rotation ] in the level 
surface to the member 214 focusing on 
the axes of rotation 212a, 212b, and 212c 
in addition, the thing for which the axes 
of rotation 212a, 212b, and 212c consist of 
a deflection axis, and the slitting section 
212al,212bl,212cl .... (only ..... 212c 1 
un illustrating) of the head is rotated - 
electrode holders 210a, 210b, and 210c - 
a slide - it is made as [ make / to move 
slightly in the direction 1 of arrow I to a 
member 214 / it ] Thereby, the rotation 
angle of each ink-jet heads 204a, 204b, 
and 204c can be tuned finely 
independently, respectively, a slide - the 
member 214 is supported possible 
[ movement in the direction of X, and the 
direction of Y ] to head mount 55a, and is 
energized in the direction of arrow A with 
the spring 216 the tangent screw 218 
being formed in the spring 216 of head 
mount 55a, and the position of an 
opposite side, and rotating this tangent 
screw 218 - a slide - a member 216 is 
moved in the direction of X Only the 
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arbitrary (as opposed to a Y-axis) angles 
theta can lean simultaneously three 
ink-jet heads 204a, 204b, and 204c to the 
position shown in drawing 17 with a 
dashed line by this, and the inclination to 
a scanning direction is adjusted. 
Moreover, the angle of inclination of each 
head can be finely tuned independently 
by rotating deflection axes 212a, 212b, 
and 212c, respectively. Moreover, in 
electrode holders 210a and 210b and 210c, 
compression springs 220a, 220bi and 220c 
are formed, and the ink-jet heads 204a, 
204b, and 204c are energized rightward 
in drawing. On the other hand, 
compression springs 220a, 220b, and 220c 
are countered, tangent screws 222a, 222b, 
and 222c are formed in electrode holders 
208a, 208b, and 208c, and each ink jet 
head can be justified in the direction (the 
direction of vertical scanning) of arrow B 
by rotating this tangent screw. 
[0091] In addition, if you set head mount 
55a in an adjusting device so that the 
straight line which connects the axes of 
rotation 206a, 206b, and 206c of each 
head to main scanning direction X may 
become in the same direction, it is 
convenient at the time of adjustment. 
[0092] At the time of adjustment of an 
actual head, two or more heads are 
simultaneously rotated focusing on the 
head axes of rotation 206a, 206b, and 
206c, and the angle theta of a head is 
adjusted so that the pitch of a desired 
nozzle (nozzle for coloring) and the pitch 



of a pixel may be doubled. Moreover, 
deflection axes 212a, 212b, and 212c are 
rotated, and a minute gap of the relative 
angle of each head is adjusted. If a nozzle 
pitch is set to a (micrometer) and a pixel 
pitch is set to b (micrometer) at this time, 
only the angle theta which fills 
b=nacostheta (however, n positive 
integer) will lean a head. Next, the 
fine-tuning screws 222a, 222b, and 222c 
are adjusted, and the position of a nozzle 
is doubled with the position of each pixel 
pattern of R, G, and beta. 
[0093] Next, drawing 18 is the plan 
showing the composition of the adjusting 
device 300 for adjusting the head unit 55, 
and drawing 19 is the side elevation 
which looked at drawing- 18 from the 
right. 

[0094] In drawing 18 and drawing 19 , 
the X slide guide 306 prolonged in the 
direction of X is laid on the 
non-illustrated pedestal. On the X slide 
guide 306, the Y slide guide 308 
prolonged in the direction of Y is 
supported free [ a slide ] in the direction 
of X, and the slide drive of the Y slide 
guide 308 is carried out in the direction of 
X on the X slide guide 306 by the 
non -illustrated drive. The table 304 
which laid the glass substrate 302 with 
which ink is breathed out for head 
adjustment on the Y slide guide 308 is 
supported free [ a slide in the direction of 
Y ]. The slide drive of the table 302 is 
carried out in the direction of Y on the Y 
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slide guide 308 by the non-illustrated 
drive. As a result, the move drive of a 
table 304 302, i.e., the glass substrate, 
will be carried out two-dimensional in the 
XY direction to a non-illustrated pedestal. 
[0095] Moreover, above a table 304, as 
shown in drawing 19 , the head unit 55 is 
arranged, where the head support 
support 312 of an adjusting device 300 is 
equipped. Moreover, the line-sensor 
camera 310 for reading the ink dot drawn 
by the glass substrate 302 is arranged in 
the side of the head unit 55. 
[0096] In addition, on extension of the X 
slide guide 306, the recovery unit 314 for 
attracting ink from each ink **** nozzle 
of the ink jet heads 204a, 204b, and 204c, 
and aiming at recovery with poor **** of 
a nozzle is arranged. 

[0097] The adjustment procedure of the 
head unit 55 in the adjusting device 
constituted as mentioned above is 
explained below. 

[0098] Drawing 20 is a flow chart which 
shows the overall flow of the adjustment 
procedure of a head unit. With reference 
to this flow chart, it explains that overall 
the adjustment procedure of a head unit 
flows, and mentions later about contents 
with each detailed step. 
[0099] The head support support 312 of 
an adjusting device 300 is equipped with 
the ink-jet head unit 55 which 
incorporated two or more heads which 
ended, such as poor sorting as a head 
simple substance, and precision 



adjustment, first (Step Si). 
[0100] Next, driver voltage of each head 
included in the head unit is adjusted (K 
value adjustment). It is this adjustment 
enlarging voltage of Vop of drawing 4 
gradually, making **** perform, and 
performing a setup of the constant twice 
of the threshold voltage which starts ****. 
In this experiment, although there was 
an individual difference, it was set as 
Abbreviation 24V-26V (Step S2). 
[0101] Next, aging operation for losing 
the initial unstable region of **** of each 
head is performed fixed time to this head 
unit. In this experiment, **** from 6x106 
was performed about all nozzles (Step S3). 
[0 1 02] Next, the pattern for angle 
adjustment- of each - - .head-- -.. and- 
relative-position adjustment is drawn on 
a glass substrate 302 by each heads 204a, 
204b, and 204c of the head unit 55 (Step 
S4), and the degree of angle of inclination 
of each head and adjustment of a relative 
position are performed based on the data 
obtained from the pattern which read and 
read the pattern with the line-sensor 
camera 310 (Step S5). 
[0103] Next, the pattern for each head 
detecting the ink discharge quantity of 
each nozzle of a head on a glass substrate 
302 is drawn, the pattern is read with the 
line -sensor camera 310, and the ink 
discharge quantity of each nozzle is 
detected from the concentration of the 
pattern (Step S6). 

[0104] When a difference is in ink 
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discharge quantity for every nozzle at 
this time, in order to double the 
concentration of the drawing pattern 
when drawing for every nozzle, the data 
for performing the data of the 
regurgitation density of ink, i.e., the 
shading compensation mentioned above, 
are created for every nozzle. And it draws 
by performing a shading compensation 
based on the created shading 
compensation data, and the 
concentration difference (it corresponds 
to the ink regurgitation total amount per 
unit length of a scanning direction) of a 
drawing pattern is checked (Step S7). 
[0105] Next, the grade of change of the 
ink discharge quantity for every nozzle at 
r ,.-, ..,the time of changing, the length of the 
preheating pulse added to the heater of 
each nozzle (the technique of bit 
amendment mentioned above being used) 
is measured (Step S8). 
[0106] Next, from the data of the ink 
discharge quantity of each nozzle for 
which it asked at Step S6, and the data of 
change of the ink discharge quantity to 
the length of the preheating pulse 
searched for at Step S8, if the preheating 
pulse of the length of which is added to 
the heater of each nozzle, the data 
whether the discharge quantity of each 
nozzle becomes the same will be created. 
And it draws by performing a shading 
compensation and bit amendment based 
on the shading compensation data 
created at Step S7, and the bit 



amendment data created now, and the 
concentration difference (it corresponds 
to the ink regurgitation total amount per 
unit length of a scanning direction) of a 
drawing pattern is checked (step S9). 
[0107] Next, even if it performs a shading 
compensation and bit amendment at Step 
S9, when a concentration difference is 
still in the drawing pattern for every 
nozzle, as one pixel is colored by the scan 
of multiple times (it is called a multi-pass 
below), operation which changes the 
nozzle used for every one scan each is 
performed. For example, by the 2nd 
nozzle and the 3rd scan, when completing 
coloring of one pixel train by three scans, 
as it said that the 3rd nozzle was used, by 

the 1st nozzle , and the 2nd scan, the > < - ^ 

nozzle used for every one scan is changed 

at the 1st scan. In this case, by the 1st 

time, the 2nd time, and each 3rd scan, if 

the nozzle of what position is used, the 

simulation whether the concentration 

difference for every pixel train decreases 

most will be performed. In Step S10, this 

simulation is performed and the data the 

nozzle of what position to use in each 

scan are created. In addition, although 

two kinds of methods, a shading 

compensation and bit amendment, were 

described as the adjustment method of 

discharge quantity above, you may 

perform either. Especially the thing (Step 

S8 and Step S9 in drawing 20 ) for which 

it can fully amend in many cases only by 

the shading compensation, and bit 
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amendment is performed is not 
indispensable. 

[0108] When actually coloring a light 
filter the last based on the data obtained 
at above-mentioned Step S7 or 
above-mentioned Step S10, the data for 
mass production which specify what 
pattern is made to perform ink **** using 
which nozzle are created (Step Sll). 
Moreover, it is also possible not to 
perform bit amendment, as already 
stated, but to fix the heat pulse added to 
the heater of each nozzle, and to create 
amount calculation data. 
[0109] In addition, the above-mentioned 
simulation calculation and control of 
adjustment operation of a head are 
performed by the control unit 330. 
[0110] Adjustment operation of the head 
unit 55 is ended by the above. 
[0111] Next, the detailed operating 
procedure in each step of the flow chart 
shown in drawing 20 is explained. 
[0112] In Step S4 of drawing 20 , first, the 
tangent screw 218 of the head-~unit 55 is 
rotated, and each heads 204a, 204b, and 
204c of R, G, and B are leaned so that the 
pitch of a nozzle may carry out outline 
coincidence at the pixel pitch of a light 
filter. In this operation form, the pitch 
between pixel trains is 264 micrometers, 
for example. Next, making the X slide 
guide 306 drive, moving a stage 304 in 
the direction of X, and making the head 
unit 55 scan relatively [ direction / of X ] 
to a glass substrate 302, it is each nozzle 



of each heads 204a, 204b, and 204c, for 
example, every five ink dots are drawn on 
a glass substrate 302 in 400-micrometer 
pitch to a scanning direction, respectively. 
Drawing having shown this drawing 
pattern is drawing 21 . 
[0113] Next, the above-mentioned 
drawing pattern is read, making the Y 
slide guide 308 drive, moving a stage 304 
in the direction of Y, and making the 
line-sensor camera 310 scan relatively 
[ direction / of Y ] to a glass substrate 302. 
The image processing of the read drawing 
pattern is carried out, and it asks for the 
center-of-gravity position of each ink dot, 
and asks for the straight lines 11-15 
which pass along those abbreviation 
center of gravity - by . the least square . 
approximation. And the angles 
thetal-theta5 of those straight lines 11*15 
and Yaxes to make are searched for, 
those averages are taken, and it is 
referred to as angle thetaa of each heads 
204a, 204b, and 204c and the Y-axis to 
make, thetab, and thetac. Moreover, the 
relative distances db and dc of the 
direction of Y of the nozzle of each head 
are found from the straight line which 
passes along the center of gravity of each 
dot located in a line in the direction of X. 
[0114] Next, in Step S5, the deflection 
axes 212a, 212b, and 212c for angle fine 
tuning of each head are rotated, and it 
tunes finely so that thetaa and thetab for 
which it asked at the above-mentioned 
step S4, and thetac may become a desired 
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angle. Moreover, the fine-tuning screws 
222a, 222b, and 222c of the direction of 
vertical scanning of each head are rotated, 
and the position of each head is finely 
tuned so that the relative distances db 
and dc of the direction of Y of each head 
may turn into a desired distance. By the 
above, angle adjustment and positioning 
of each head are completed. 
[0115] next, the measurement with the 
rose of the discharge quantity for every 
nozzle in the flow chart of drawing 20 a 
law " it is the flow chart of drawing 22 
which showed the detailed contents of a 
procedure (Step S6) 

[0116] First, making the head unit 55 
scan relatively [ direction / of X ] to a 
glass substrate 302, ink is made to 
breathe out from each nozzle of each head, 
and a line pattern with a length / as 
shown in drawing 23 / of about 50mm is 
made to draw. At this time, the 
preheating pulse and heat pulse of the 
same pattern are altogether impressed to 
the heater of each nozzle, and bit 
amendment is taken as a midpoint (bit 
amendment 8) (Step S12). 
[0117] Next, the concentration of each 
line pattern which drew at Step S10 is 
measured, making the line-sensor 
camera 310 scan relatively [ direction / of 
Y ] to a glass substrate 302 (Step Si 3). 
[0118] Next, the ink discharge quantity of 
each nozzle is calculated from the 
concentration of each line pattern for 
which it asked at Step S13 (Step S14). 



Data with the rose of the ink discharge 
quantity of each nozzle will be obtained 
by the above. 

[0119] In addition, the concrete method of 
calculating the discharge quantity of ink 
from the concentration of a line pattern 
as mentioned above is explained here. 
[0120] First, the concentration of the line 
pattern which drew like drawing 23 is 
measured with the line-sensor camera 
310. Since a line pattern serves as width 
of face of about 70 micrometers in this 
operation gestalt at this time, the 
integrated value of the concentration of 
the range of about **40 micrometers is 
measured from the center-of-gravity 
position of the direction of Y of a line 
pattern. . - ■ — - - 

[0121] Next, the calibration curve which 
serves as criteria which measure the ink 
discharge quantity per [ which was 
breathed out under arbitrary conditions ] 
time from nozzles with an arbitrary 
ink jet head is searched for. In addition, 
although the ink discharge quantity per 
time usually points out the amount of one 
drop of ink, since ink may not become 
guttate here depending on the case, it is 
made expression called the ink discharge 
quantity per time, without expressing as 
one drop. 

[0122] First, the discharge quantity of at 
least two or more nozzles from which 1 
time of the discharge quantity under 
fixed conditions differs if possible as first 
work among two or more nozzles of the 
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ink-jet head which is going to measure 
discharge quantity is calculated by the 
weight method or the absorbance method. 
[0123] With this operation gestalt, the 
discharge quantity per time of four 
nozzles from which the discharge 
quantity under fixed conditions differs 
was beforehand calculated using the 
weight method. 

[0124] Next, ink is made to breathe out 
under the same conditions as the time of 
calculating discharge quantity from four 
nozzles which carried out in this way and 
the discharge quantity per time made 
clear, and the concentration of the ink dot 
which these ink forms on a glass 
substrate 302 is measured. By 
performing such measurement, the 
discharge quantity of the ink in four 
nozzles and the concentration of the ink 
dot which the ink forms will be called for 
in the state corresponding to 1 to 1. In 
addition, the concentration data of an ink 
dot which four nozzles make sampled 50 
dots which drew, and asked for them by 
the average. The standard deviation of 
the concentration data in that case was 
less than 5% to the average. 
[0125] Drawing 24 plots on a graph the 
relation of the concentration of 1 time of 
the discharge quantity of ink, and the ink 
dot which the ink forms on a glass 
substrate 302 about the four 
above-mentioned nozzles. What was 
shown by the black dot in drawing 24 is 
the point which shows the ink discharge 



quantity and ink dot concentration of four 
nozzles. When this drawing is seen, it 
turns out that there are four points on an 
abbreviation straight line. Therefore, if 
the straight line which passes along these 
four points is drawn, the concentration of 
the ink dot to discharge quantity 
arbitrary as a point on this straight line 
will be called for uniquely. This straight 
line will be called calibration curve. 
[0126] In addition, this calibration curve 
just plots at least two points on a graph, 
in order to search for a calibration curve, 
since it is expressed in a straight line. 
Therefore, it is also possible for using at 
least two nozzles, even if it does not use 
four different nozzles as mentioned above 
to search for a calibration. curve. However, 
with this operation gestalt, when 
searching for a calibration curve, in order 
to use the data of the ink discharge 
quantity by the weight method or the 
absorbance method, the precision of each 
measuring method influences the 
discharge quantity measuring accuracy 
in this operation gestalt as it is. 
Therefore, it is thought that asking using 
three or more nozzles is more desirable as 
for a calibration curve. Moreover, 
whenever a calibration curve changes the 
ink to be used, it cannot be 
overemphasized that it is necessary to 
ask again. 

[0127] Next, the ink discharge quantity 
per time from one nozzle corresponding to 
the concentration of a line pattern is 
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calculated from the concentration of the 
line pattern already called for, and the 
above-mentioned calibration curve. In 
addition, the discharge quantity of the 
ink for which it is going to ask at this 
process is the discharge quantity per time 
from one nozzle, and although it is not 
the discharge quantity of two or more ink 
like a line pattern, it is experimentally 
checked by the 

invention-in-this-application person etc. 
that there is almost no influence in the 
accuracy of measurement of discharge 
quantity even if it uses the concentration 
of a line pattern for calculating the 
discharge quantity of the ink per time. 
[0128] The ink discharge quantity per 
time from each nozzle of each, heads 204a, 
204b, and 204c is calculated as 
mentioned above, and it can measure 
with [ of the ink discharge quantity of 
each nozzle ] a rose. 

[0129] Next, when a concentration 
difference is in each line of a line pattern, 
in Step S7 of drawing 20 , the shading 
compensation mentioned above is 
performed and concentration 

nonuniformity is canceled by changing 
the regurgitation density of ink for every 
nozzle. Those data to change the ink 
regurgitation density of each nozzle how 
based on the variation in the discharge 
quantity of each nozzle are created. This 
ink regurgitation density is determined 
so that the total amount of the ink which 
reaches per unit length of a scanning 



direction (the direction of X) may become 
fixed with each nozzle. That is, 1 time of 
ink discharge quantity makes [ many ] 
ink regurgitation density to a scanning 
direction with a few nozzle, and lessens 
ink regurgitation density to a scanning 
direction with a nozzle with much 1 time 
of ink discharge quantity. Thus, based on 
the obtained data, a shading 
compensation is performed, on a glass 
substrate 302, the line pattern of drawing 
23 is drawn and the line -sensor camera 
310 detects the concentration of a line 
pattern again. 

[0130] With this detected concentration, 
when amendment is still more nearly 
required, bit amendment is performed. It 
is the flow chart of drawing 25 which 
showed the detailed content of the bit 
amendment measure-of-information 
procedure (Step S8) in the flow chart of 
drawing 20 . 

[0131] With this operation gestalt, in 
order to perform bit amendment, the 
width of face of a preheating pulse is 
changed to 16 stages (bit amendments 
015). And this bit amendment measure 
of information is for the discharge 
quantity of ink acquiring the information 
which changes, for every nozzle, when 16 
steps of inside changes one stage of width 
of face of a preheating pulse. 
[0132] First, about the case of the bit 
amendment 8, since the line pattern 
already shown in drawing 23 in the front 
step S6 is drawn, in Step S15, it is in the 



JP10151755A 



27 



state (bit amendment 0) which shortened 
width of face of a preheating pulse most, 
and the line pattern shown in drawing 23 
is drawn here. 

[0133] Next, the line pattern which shows 
the width of face of a preheating pulse 
again to drawing 23 in the state (bit 
amendment 15) where it lengthened to 
the greatest length to 16 stage eye is 
drawn (Step S16). Thus, if it draws 
making bit correction value increase, 
since the discharge quantity of ink 
increases, the concentration of a line 
pattern becomes deep gradually. 
[0134] Next, the line-sensor camera 310 
is made to scan to a glass substrate 302, 
and the concentration of the line pattern 
in the bit amendment 0, the 
concentration of the line pattern in the 
bit amendment 8, and the concentration 
of the line pattern in the bit amendment 
15 are read, respectively (Step S17). And 
based on the calibration curve which 
mentioned above the ink discharge 
quantity of each nozzle the case of the bit 
amendment 0, the case of the bit 
amendment 8, and in the bit amendment 
15, it asks from this concentration 
information. 

[0135] Thereby, since the situation of 
change of the discharge quantity to the 
stage of bit amendment is called for about 
three points, the bit amendment 0, the bit 
amendment 8, and the bit amendment 15, 
it asks for the curve which passes along 
these three points for every nozzle with 



the least square method. Thus, if based 
on the called-for curve, change of the 
discharge quantity to one step of change 
of bit amendment will be called for for 
every nozzle (Step S18). That is, if based 
on this curve, the bit correction value of 
each nozzle is understood [ what stage 
eye and ] whether the ink discharge 
quantity of each nozzle becomes the same 
if in other words width of face of a 
preheating pulse is made into the length 
of which. 

[0136] Next, in step S9 of drawing 20 , 
while performing : a shading 
compensation based on the already 
obtained data, bit amendment is 
performed based on the data about the 
above-mentioned bit amendment and. the 
line pattern shown in drawing 23 is 
drawn again. And the concentration of 
this line pattern is again measured with 
the line -sensor camera 310. In this stage, 
the concentration of each line of a line 
pattern must be abbreviation regularity. 
[0137] When only a shading 
compensation performs multi-pass 
drawing in order to remove the influence 
of a random change of discharge quantity 
after performing the both sides of a 
shading compensation and bit 
amendment, in drawing of the multi-pass 
mentioned above, the nozzle which colors 
each the pixel of one train of a scanning 
direction every one scan (one pass) is 
changed. At Step S10 of drawing 20 , the 
data of the combination of the nozzle the 
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nozzle of what position to use for every 
scan are created. Since the data of the ink 
discharge quantity of each nozzle after 
already performing bit amendment are 
obtained in creation of this data It is 
based on the data of this discharge 
quantity, a two pass eye with the 1st 
nozzle The 2nd nozzle, [ an one-pass eye ] 
A two pass eye with the 1st nozzle by the 
1st nozzle The n-th nozzle, [ an one-pass 
eye ] [ a two pass eye ] [ the 3rd nozzle, --, 
an one -pass eye ] A two pass eye with the 
2nd nozzle by the 2nd nozzle 
Furthermore, the 4th nozzle, [ an 
one pass eye ] [ a two pass eye ] [ the 3rd 
nozzle and an one-pass eye ] --. and an 
one-pass eye like [ a two pass eye ] the 
n- th nozzle with - the 2nd nozzle 
Simulation calculation of ink discharge 
quantity is performed using a computer 
about the combination of all nozzles, and 
combination whose nonuniformity for 
every pixel train of the ink regurgitation 
total amount per unit length of a 
scanning direction decreases most is 
chosen. Moreover, if what path colors one 
pixel train similarly, it will ask by the 
above-mentioned simulation calculation 
also about whether the nonuniformity of 
an ink regurgitation total amount 
decreases most. However, in a multi-pass, 
since there is an effect remarkable also as 
an m path with every n nozzle uniformly 
you may fix. 

[0138] And at Step Sll of drawing 20 , 
the data about the ink regurgitation 



method and use nozzle for mass 
production of a light filter are created 
based on the data obtained at the 
above-mentioned step S7, step S9, and 
Step S10. 

[0139] Thus, while the data for mass 
production obtained with the adjusting 
device 300 of the head unit 55 are sent to 
the manufacturing installation 90 of a 
light filter, a manufacturing installation 
90 is. equipped with the head unit to 
which the degree of angle of inclination 
and relative position of a scanning 
direction were adjusted with the 
adjusting device 300, only rotation angle 
adjustment in the level surface is 
performed, and coloring of an actual light 

filter is performed - 

[0140] Next, the method of the further 
nonuniformity **** in the case of coloring 
a light filter using the ink-jet head unit 
55 which adjustment ended as mentioned 
above is explained. First, before 
explaining the method of nonuniformity 
**** Q f 0 p era tion gestalt, the coloring 
method of the light filter by the 
multi-pass performed now is explained. 
[0141] Here, the case where three paths 
color a light filter as one example, and 
shift every one nozzle used for every one 
pass, and it colors is considered. Paying 
attention to three adjacent nozzles Nl, 
N2, and N3 which colors one pixel train 
Gl and this pixel train of a light filter, 
discharge quantity shall vary like [ 1 time 
of the discharge quantity of a nozzle Nl / 
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10ng(s) (nanogram) and 1 time of the 
discharge quantity of a nozzle N2 / 
20ng(s) and 1 time of the discharge 
quantity of a nozzle N3 ] 40ng(s). 
[0142] With such a nozzle, when coloring 
the pixel train Gl by the one pass, pixel 
queue length assumes that the ink from 
2000 is required by the nozzle Nl by 
about 200mm, although the pixel train 
Gl is colored. The total amount of the ink 
for coloring the pixel train Gl at this time 
is 10(ng) x2000=20000ng. Usually, when 
performing a shading compensation, ink 
regurgitation density is set up so that the 
total amount of ink which colors a 1 -pixel 
train may become the same. Therefore, in 
coloring the same pixel train Gl using a 
nozzle N2, the ink from 20000(ng) /20(ng) 
=1000 is needed. In this case, the interval 
of the ink for from [ in the case of coloring 
the pixel train Gl with a nozzle Nl / 
every ] is 200(mm) /2000(shot) 
=100micrometer, and since the number of 
cartridges which colors a 1 -pixel train is 
1/2 of a nozzle Nl when coloring with a 
nozzle N2, the interval of the ink for from 
[ every ] is set to 200 micrometers. 
Moreover, similarly, in using a nozzle N3, 
the number of cartridges of ink becomes 
20000ng/40ng=500 [ from ], and the 
interval of the ink for from [ every ] is set 
to 400 micrometers. 

[0143] the case where in other words a 
1 pixel train is colored by the one pass 
using three nozzles from which the 
above-mentioned discharge quantity 



differs - a nozzle Nl -- the ink cartridge 
of 10ng(s), with the discharge from the 
100-micrometer interval 2000, and a 
nozzle N2, the ink cartridge of 20ng(s) 
will be carried out at intervals of 200 
micrometers, and the regurgitation from 
500 of the ink cartridge of 40ng(s) will be 
carried out at intervals of 400 
micrometers with the discharge from 
1000, and a nozzle N3 
[0144] Next, the case where three paths 
color one pixel train Gl is considered, 
changing a nozzle for every one pass 
using such three nozzles. In this case, the 
method generally considered carries out 
the regurgitation of every [ of a 
respectively required ink total amount / 3 
/ 1/] with three nozzles. Therefore, from a- 
nozzle Nl, the regurgitation of the ink 
2000 (shot) / from 3=667 is carried out by 
the one-pass eye. In order to distribute 
the ink from this 667 to the scanning 
direction of the pixel train Gl equally, it 
is necessary to carry out the 
regurgitation of the ink cartridge of lOng 
at intervals of 300 micrometers of 3 
100-micrometer times. Similarly, from a 
nozzle N2, the regurgitation of the ink 
1000 (shot) / from 3=333 will be carried 
out by the two pass eye, and the 
regurgitation of the ink cartridge of 20ng 
will be carried out at intervals of 600 
micrometers. Furthermore, from a nozzle 
N3, the regurgitation of the ink 500 (shot) 
/ from 3=167 will be carried out by 3 path 
eye, and the regurgitation of the ink 
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cartridge of 40ng will be carried out at 
intervals of 1200 micrometers. 
[0145] Thus, although the regurgitation 
interval of the ink cartridge breathed out 
from each nozzle is determined, now, a 
regurgitation starting position is simply 
made the same for this for every nozzle, 
and three paths are made to color a pixel 
train. However, if the regurgitation 
starting position of three paths is made 
the same, as shown in drawing 26 , the 
ink of lOng, the ink of 20ng(s), and the 
ink of 40ng(s) will focus on one place from 
the regurgitation starting position and 
this regurgitation starting position of ink 
in the position in every 1200 micrometers, 
the ink of lOng and 20ng(s) will focus on 
one place from a -regurgitation starting 
position in the position in every 600 
micrometers, and it will become only ink 
of 10ng(s) in other positions. Therefore, in 
the position which is not concentrated, it 
will spread on a glass substrate small 
[ the ink which reached the target is large 
in the position which ink concentrates 
like drawing 27 , and ], and the coloring 
nonuniformity of a pixel will occur. Since 
the point which becomes integral 
multiple = (the amount of staggering of 
the integral multiple + starting position 
of the regurgitation interval of the ink of 
n path eye) of the regurgitation interval 
of the ink of an one-pass eye though the 
regurgitation starting position of each 
path is shifted in order to improve this 
comes out, ink may lap too and the 



perfect solution of the above-mentioned 
trouble does not become. 
[0146] Then, with this operation gestalt, 
the above-mentioned problem is solved by 
taking the following methods. 
[0147] That is, the total number of ink 
cartridges required to color one pixel 
train with three paths is 167= 
667+333+1167 [ from which added from 
of nozzle Nl 667, from of nozzle N2 333, 
and from of nozzle N3 167 ]. With this 
operation gestalt, these total 1167 ink 
from cartridges will be equally divided 
into three simply, and each number of 
regurgitation ink cartridges of nozzles Nl, 
N2, and N3 will be arranged with 3= 
1167/389 [ from ]. And the ink 
regurgitation, interval of each . nozzle is 
made into the 200(mm) 

/1167=171micrometer regular intervals 
which divided 200mm of pixel queue 
lengths by 1167. 

[0148] If it explains in more detail, as 
shown in drawing 28 , the ink cartridge of 
10ng(s) will be first breathed- out from a 
nozzle Nl to a regurgitation starting 
position, and the regurgitation of the ink 
cartridge of 10ng(s) will be carried out 
one by one at intervals of 513 
micrometers of 3 171-micrometer times 
from a nozzle Nl after that. Moreover, 
similarly from a nozzle N2, the 
regurgitation of the ink of 20ng(s) is 
carried out at intervals of 513 
micrometers by making the position 
[ starting position / regurgitation ] shifted 



JP10 151755A 



31 



171 micrometers into the starting point. 
Furthermore, similarly from a nozzle N3, 
the regurgitation of the ink of 40ng(s) is 
carried out at intervals of 513 
micrometers by making the position 
[ starting position / regurgitation ] shifted 
342 micrometers into the starting point. 
If it does in this way, the ink of 10ng(s) 
from a nozzle Nl, the ink of 20ng(s) from 
a nozzle N2, and the ink of 40ng(s) from a 
nozzle N3 will come to be altogether 
located in a line by 171-micrometer 
regular intervals on a pixel train, and it 
will not reach the target t ink laps and ]. 
Coloring nonuniformity as shown in 
drawing 26 and drawing 27 is eased by 
this, and a more nearly high-definition 

light filter can be manufactured 

[0149] In addition, by the nozzle Nl, with 
from 333 and a nozzle N3, since the 
number of ink cartridges which originally 
colors one pixel train in the 
above-mentioned explanation has 
arranged with from 389 the place which 
is from 167 for nozzles Nl, N2, and N3, it 
differs [ from 667 and a nozzle N2 ] from 
the amount for which the ink total 
amount which colors one pixel train is 
originally needed. The place whose ink 
total amount required more detailed 
originally is 10(ng) x667+20(ng) 
x333+40(ng) xl67=19890ng will be set to 
10(ng) x389+20(ng) x389+40(ng) 
x389=27230ng. However, with the 
above-mentioned operation gestalt, in 
order to give explanation intelligible It is 



set with [ of the discharge quantity of 
each nozzle ] a rose as a greatly different 
value from 10ng(s), 20ng, and 40ng. in 
practice With [ of the ink discharge 
quantity after performing bit 
amendment ] a rose For example, since 
the discharge quantity of the 1st nozzle of 
9.5ng(s) and the 3rd nozzle is about at 
most **5% of amount like 10.5ng(s) as for 
10ng(s), then the 2nd nozzle, The ink 
total amount which colors one pixel train 
though processing which arranges the 
number of regurgitation ink cartridges of 
the above nozzles is performed is hardly 
affected. Therefore, even if it uses a 
method like this operation gestalt, it will 
not happen un-arranging [ with which 
ink total- amounts differ... and ink 
overflows ], but only the effect of 
mitigating coloring nonuniformity will be 
acquired. 

[0150] In addition, drawing 29 is drawing 
having shown notionally the coloring 
method of the light filter by this 
operation gestalt, and it shows signs that 
it colors by arranging all the 
regurgitation intervals of an ink 
cartridge at equal intervals, shifting the 
nozzle used by the one -pass eye, the two 
pass eye, and 3 path eye. In fact, 
although an adjacent pixel train is 
colored the color from which R, G, and B 
differ, in this drawing, the case where the 
color of the expedient upper pixel train of 
explanation is the same color is shown. 
Moreover, the size of the diameter of a 
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nozzle is changed and the difference of 
the discharge quantity of ink is shown. 
[0151] Next, drawing 30 is drawing 
having shown how the manufactured 
light filter verifies whether it is 
manufactured using the method of this 
invention a . . 

[0152] It is colored as shown in drawing 
at the left end of drawing 30 , and a pixel 
with the manufactured light filter 
presupposes that the drawing back 
peculiar to an ink jet was checked as 
shown in drawing of the center of 
drawing 30 . In this case, from the 
surrounding configuration of the lap of 
the drawn ink dot, the virtual circle of 
each ink dot is drawn, and if the pitch of 
the virtual center of gravity is equal, this 
light filter is verifiable with what was 
manufactured by the method of the 
invention in this application. 
[0153] In addition, this invention is the 
range which does not deviate from the 
meaning, and can be applied to what 
corrected or transformed the 
above-mentioned operation gestalt. 
[0154] For example, although the 
above-mentioned operation gestalt 
explained the case where three paths 
colored a light filter, this number of paths 
is not determined by the simulation 
explained in the above-mentioned 
operation gestalt, and is not limited to 
three paths. 

[0155] Moreover, although two kinds of 
methods, a shading compensation and bit 



amendment, were described as the 
adjustment method of discharge quantity, 
you may perform either. Especially the 
thing for which it can fully amend in 
many cases only by the shading 
compensation, and bit amendment is 
performed is not indispensable. 
[0156] Moreover, although it is 
considering as the distance which divided 
the length of the scanning direction of a 
pixel train by the total of the ink which 
carries out the regurgitation of the 
regurgitation interval by the scan of 
multiple times in the above-mentioned 
explanation when carrying out the 
regurgitation of the ink at equal intervals 
Finally are dispersed, and when carrying 
out the regurgitation, if the regurgitation 
interval of Pb and each ink dot is set to 
Pn, the resolution of a regurgitation 
interval (Pn) If the absolute value (if it 
puts in another way dispersion of - each 
regurgitation interval) of - (Pn-l) is below 
the resolution Pb, saying by this 
invention etc. can be by carrying out, and 
it can be regarded as an interval. 
[0157] Moreover, when discharge 
quantity uses the head compensated 
uniformly, in order to perform only 
alignment, it is satisfactory to use an 
adjusting device. 

[0158] Although especially this invention 
explained the print equipment of the 
method which it has [ method ] meanses 
(for example, an electric 

thermal-conversion object, a laser beam, 
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etc.) to generate heat energy as energy 
used in order to make the ink 
regurgitation perform, and makes the 
change of state of ink occur with the 
aforementioned heat energy also in an 
ink -jet recording method, according to 
this method, it can attain the 
densification of record, and highly 
minute -ization. 

[0159] About the typical composition and 
typical principle, what is performed using 
the fundamental principle currently 
indicated by the U.S. Pat. No. 4723129 
specification and the 4740796 
specification, for example is desirable. 
Although this method is applicable to 
both the so-called on-demand type and a 
continuous system . -Qn <the . electric 
thermal-conversion object which is 
especially arranged corresponding to the 
sheet and liquid route where the liquid 
(ink) is held in the on-demand type case 
By impressing at least one driving signal 
which gives the rapid temperature rise 
which corresponds to recording 
information and exceeds film boiling 
Since make an electric 

thermal-conversion object generate heat 
energy, the heat operating surface of a 
recording head is made to produce film 
boiling and the foam in the liquid (ink) 
corresponding to this driving signal can 
be formed by 1 to 1 as a result, it is 
effective. A liquid (ink) is made to breathe 
out through opening for regurgitation by 
growth of this foam, and contraction, and 



at least one drop is formed. If the shape of 
a pulse form is carried out, since growth 
contraction of a foam will be 
appropriately performed instancy in this 
driving signal, the regurgitation of a 
liquid (ink) excellent in especially 
responsibility can be attained, and it is 
more desirable. 

[0160] As a driving signal of the shape of 
this pulse form, what is indicated by the 
U.S. Pat. No. 4463359 specification and 
the 4345262 specification is suitable. In 
addition, if the conditions indicated by 
the U.S. Pat. No. 4313124 specification of 
invention about the rate of a temperature 
rise of the above-mentioned heat 
operating surface are adopted, further 
excellent record can be performed. 
[0161] The composition using the U.S. 
Pat. No. 4558333 specification and U.S. 
Pat. No. 4459600 specification which 
indicate the composition arranged to a 
delivery which is indicated by each 
above-mentioned specification as 
composition of a recording head, the 
liquid route, and the. field to which the 
heat operating surface other than the 
combination composition (a 

straight-line-like liquid flow channel or 
right-angled liquid flow channel) of an 
electric thermal-conversion object is 
crooked is also included in this invention. 
In addition, it is good also as composition 
based on JP,59 138461,A which indicates 
the composition whose opening which 
absorbs the pressure wave of 
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JP,59- 123670, A which indicates the 
composition which makes a common slot 
the regurgitation section of an electric 
thermal-conversion object to two or more 
electric thermal-conversion objects, or 
heat energy is made to correspond to the 
regurgitation section. 
[0162] Furthermore, any of the 
composition which fills the length with 
the combination of two or more recording 
heads which are indicated by the 
specification mentioned above as a 
recording head of the full line type which 
has the length corresponding to the width 
of face of the maximum record medium 
which can record a recording device, and 
the composition as one recording head 
formed in one are sufficient. 
[0163] In addition, you may use the 
recording head of the exchangeable chip 
type with which the electric connection 
with the main part of equipment and 
supply of the ink from the main part of 
equipment are attained, or the recording 
head of the cartridge type with which the 
ink tank was formed in the recording 
head itself in one by the main part of 
equipment being equipped. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained 
above, according to this invention, by 
carrying out the interval of all the ink 
breathed out by the scan of multiple 
times at equal intervals, it is lost that ink 



focuses on one in a pixel train, and a light 
filter with few irregular colors can be 
manufactured. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the schematic diagram 
showing the composition of 1 operation 
gestalt of the manufacturing installation 
of a light filter. 

[Drawing 2] It is drawing showing the 
composition of the control section which 
controls operation of the manufacturing 
installation of a light filter. 
[Drawing 3l It is drawing showing the 
structure of the ink -jet head used for the 
manufacturing, installation, of a light 
filter. 

[Drawing 4] It is drawing having shown 
the voltage waveform impressed to the 
heater of an ink-jet head. 
[Drawing 5] It is drawing having shown 
the manufacturing process of a light filter. 
[Drawing 61 It is the cross section 
showing the basic composition of the 
electrochromatic display display 
incorporating the light filter of 1 
operation gestalt. 

[Drawing 7l It is drawing having shown 

the information processor with which a 

liquid crystal display is used. 

[Drawing 81 It is drawing having shown 

the information processor with which a 

liquid crystal display is used. 

[Drawing 91 It is drawing having shown 
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the information processor with which a 
liquid crystal display is used. 
[Drawing 10] It is drawing for explaining 
the amendment method for the difference 
of the discharge quantity for every nozzle. 
[Drawing 111 It is drawing for explaining 
the amendment method for the difference 
of the discharge quantity for every nozzle. 
[Drawing 12] It is drawing for explaining 
the amendment method for the difference 
of the discharge quantity for every nozzle. 
[Drawing 13] It is drawing for explaining 
how to change the regurgitation density 
of ink. 

[Drawing 14] It is drawing for explaining 
how to change the regurgitation density 
of ink. 

[Drawing 151 It is drawing for explaining 
how to change the regurgitation density 
of ink. 

[Drawing 16] It is the perspective 

diagram having shown the internal 

configuration of a head mount. 

[Drawing 17l It is the plan which looked 

at drawing 16 from the bottom. 

[Drawing 18l It is the plan showing the 

composition of the adjusting device for 

adjusting a head unit. 

[Drawing 19] It is the side elevation 

which looked at drawing 18 from the 

right. 

[Drawing 20] It is the flow chart which 
shows the overall flow of the adjustment 
procedure of a head unit. 
[Drawing 21] It is drawing having shown 
the drawing pattern for performing angle 



adjustment and relative -position 
adjustment of a head. 
[Drawing 22] It is the flow chart which 
shows the procedure of detecting with [ of 
the discharge quantity of each nozzle of a 
head] a rose. 

[Drawing 23] It is drawing having shown 
the drawing pattern for detecting with 
[ of the discharge quantity of each nozzle 
of a head] a rose. 

[Drawing 24] It is drawing showing the 
concentration of an ink dot, and the 
relation of ink discharge quantity. 
[Drawing 25] It is the flow chart which 
showed the procedure of acquiring bit 
amendment information. 
[Drawing 26] It is drawing having shown 

signs that ink lapped . < ^ : . . 

[Drawing 27] It is drawing showing how 
depending on which ink when ink laps 
spreads. 

[Drawing 28] It is drawing showing signs 
that ink was breathed out at equal 
intervals. 

[Drawing 29] It is drawing having shown 
notionally the coloring method of the 
light filter by this operation gestalt. 
[Drawing 30] The manufactured light 
filter is drawing having shown how to 
verify whether it is manufactured using 
the method of this invention. 
[Description of Notations] 

52 XYTheta Stage 

53 Glass Substrate 

54 Light Filter 

55 Coloring Head 
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58 Controller 

59 Teaching Pendant 

60 Keyboard 



